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INTERMEDIATES FOR THE PREPARATION OF TRICYCLIC DIHYDROPYRANO -IMIDAZO -PYRIDINES 
DERIVATIVES 

Technical field 

The invention relates to novel compounds, which are used in the phanmaceutical industry as valuable 
intemnediates for the preparation of active compounds. 

Prior art 

U.S. Patent 4,468,400 describes tricyclic lmidazo[1,2-a]pyridines having different ring systems fused to the 
imidazopyridine skeleton, which compounds are said to be suitable for treating peptide ulcer disorders. 
The Intemational Patent Applications WO 95/27714, WO 98/42707, WO 98/54188. WO 00/17200, WO 
00/26217. WO 00/63211, WO 01/72756, WO 01/72754. WO 01/72755, WO 01/72757, WO 02/34749, WO 
03/014120, WO 03/016310, WO 03/014123, WO 03/068774 and WO 03/091253 disclose tricyclic 
imidazopyridine derivatives having a very specific substitution pattern, which compounds are lilcewise said 
to be suitable for treating gastrointestinal disorders. 

Kaminski et. al. . J. Med. Chem. 1989, 32, 1686 describe the synthesis and configurations of imidazo[1,2- 
a]pyridines and their antiulcer activity. 

Descriotion of the Invention 

It has now been found that the enantiomers of the compounds described for example in WO 03/014123 as 
racemic mixtures can be prepared stereoselectively by way of a reaction sequence which makes use of 
novel intermediates. 

The Invention thus relates in a first aspect to compounds of the formula 1 , 



R2 




Arom 



where 

R1 is hydrogen, 1-4G-alkyl, 3-7C-cycloalkyl, 3-7C-cydoalkyl-1-4C-alkyl. 1-4C-alkoxy, 1-4C-alkoxy-1- 
4C-alkyl, 1-4C-alkoxycart)onyl, 2-4G-aIkenyl, 2-4G-alkynyl, fluoro-1-4C-alkyl or hydroxy-1-4C-alkyl. 

R2 Is hydrogen, 1-4C-alkyl, 3-7C^doalkyl, 3-7G-cycloalkyl-1-4C-alkyl, 1-4G-alkoxycart)onyl. hydroxy- 
1-4C-alkyl, hydroxy-3-4-C-alkenyl, hydroxy-3-4C-alklnyl, halogen, 2-4C-alkenyI, 2^JC-alkynyl, 
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fluoro-1-4C-alkyl. cyanomethyl, 1-4C-alkoxy, 1-4C-alkylcarbonylamino, 1-4C-alkoxycarbonylamino, 
1-4C-alko)cy-1-4C-alkoxycarbonylamino. 1-4C-alkylcarbonyl, 2-4C-alkenylcarbonyl. 2-4C- 
alkinylcarbonyl or the radical -CONR21 R22. 
where 

R21 is hydrogen, 1-7C-alkyl, hydroxy-1-4C-alkyl. 1-4C-alkoxy-1-4C-alkyl or 3-7C-cydoalkyl and 
R22 is hydrogen, 1-7C-alkyl, hydroxy-1-4C-alkyl. 1-4C-alkoxy-1-4C-alkyl or 3-7C-cycloalkyl, 
or where 

R21 and R22 together and including the nitrogen atom to which they are attached torn a 
pyrrolidine, piperidino, morpholino, aziridino or azetidino radical, 
R3 is hydroxy-1-4C-alkyl, 1-4C-alkoxy-1-4C-alkyl, 1-4C-alkoxy-1-4C-alkoxy-1-4C-alkyl. 1-4C- 

alkoxycarbonyl. fluoro-1-4C-aIkoxy-1-4C-alkyl, a imidazolyl, tetrazolyl or oxazoiyi radical or the 

radical -CQ-NR31R32. 

where 

R31 is hydrogen, 1-7C-aikyl, hydroxy-1^C-alkyl. 1-4C-a!koxy-1-4C-alkyl or 3-7C-cycloalkyl and 
R32 is hydrogen. 1-7C-alkyl, hydroxy-1-4C-alkyl, 1-4C-alkoxy-1-4C-alkyl or 3-7C-cycloalkyl. 
or where 

R31 and R32 together and Including the nitrogen atom to which they are attached fonm a 

pyrrolidino, piperidino, morpholino, aziridino or azetklino radical. 
Arom is a R4-, R5-, R6- and R7-substituted mono- or bicyclto aromatic radical selected from the group 
consisting of phenyl, naphthyl, pynx)lyl, pyrazolyl. imidazolyl, 1.2,3-triazolyl. indolyl, benzimidazolyl, 
furanyl (furyl), benzofuranyl (benzofuryl), thiophenyl (thienyl), benzothlophenyl (benzothienyl), 
thiazolyl, isoxazolyl, pyridinyi, pyrimidinyl, quinolinyl and isoquinolinyl, 
where 

R4 is hydrogenip1-4C-alkyl, hydroxy-1-4C-alkyl, 1-4C-alkoxy, 2-4C-alkenyloxy. 1-4C-alkylcarbonyl, 1- 
4C-alkoxycarix)nyl, carboxy-MC-alkyI, 1-4C-alkoxycari3onyl-1-4C-alkyl, halogen, aryl, aryl-1- 
4C-alkyl, aryloxy, aryl-1-40alko)y, trifluoromethyl, nitro, mono- or di-1-4C-alkylamino, 1-4C- 
alkylcart)onylamino, 1-4C-alkoxycarbonylamino, 1-4C-alkoxy-1-4C-alkoxycarbonylamino or 
sulfonyl, 

R5 is hydrogen, 1-4C-aIkyl. 1-4C-aIkoxy, 1-4C-alkoxycart3onyI, halogen or trifluoromethyl, 

R6 is hydrogen, 1-4C-alkyl or halogen and 

R7 is hydrogen, 1-4C-alkyl or halogen, 
PG is 1^-alkyl. 1-4C-alkoxy-1-4C-alkyl. aryl-1-4C-alkoxy-1-4C-alkyl, 1-4C-alkoxy-1-4C-alkoxy-1-4C- 
alkyi, 1-4C-alkoxy-1-4C-alkyl substituted by a SiR8R9R10 radical, tetrahydropyran, tetrahydrofuran, 
aryl-1-4C-alkyl, 3-7C-cycloalkyl. 1-4C-alkylcarbonyI. aryl-carbonyl. 1-4C-alkoxycart)onyl, aryl-1-4C- 
alkylcart3onyl, aryl-1-4C-alkoxycarbonyl, a radical SiR8R9R10 or a radical SO2-RII 
wherein 

R8. R9, RIO are independently from each other 1-7C-alkyl, aryl or aryl-1-4C-alkyl, 
R1 1 is 1-4C-alkyl or aryl 

where 
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aryl is phenyl or substituted phenyl having one, two or three identical or different substituents from the 
group consisting of 1-4C-alkyl, 1-4C-alkoxy, carboxyl, 1-4C-alkoxycarbonyl, halogen, trifluoromethyl, 
nitro, trifluoromethoxy and cyano. 

and the salts of these compounds. 

1-4C-Alkyl denotes straight-chain or branched alkyi radicals having 1 to 4 caiton atoms. Examples which 
may be mentioned are the butyl, isobutyl, sec-butyl, tert-bufyl, propyl, isopropyi, ethyl and methyl radicals. 

3-7C-Cycloalkyl denotes cyclopropyl. cydobutyl, cydopentyl. cyclohexyl and cycloheptyl, among which 
cydopropyl, cydobutyl and cydopentyl are preferred. 

3-7C-Cycloalkyl-1-4C-alkyl denotes one of the abovementioned 1-4C-alkyl radicals which is 
substituted by one of the abovementioned 3-7C-cydoaIkyl radicals. Examples which may be 
mentioned are the cyclopropylmethyl, the cyclohexylmethyl and the cydohexylethyl radicals. 

1-4C-Alkoxy denotes radicals which, In additton to the oxygen atom, contain a straight-chain or branched 
alkyI radical having 1 to 4 carbon atoms. Examples which may be mentioned are the butoxy, Isobutoxy, 
sec-butoxy, tert-butoxy, propoxy, isopropoxy and preferably the ethoxy and methoxy radicals. 

1- 4C-Alkoxy-1-4C-alkyl denotes one of the abovementioned 1-4C-alkyl radicals which is substituted by 
one of the abovementioned 1^-alkoxy radicals. Examples whidi may be mentioned are the 
methoxymethyl, the methoxyethyl and the butoxyethyl radicals. 

t^:i-4C-Alkoxycarbonyl (-CO-1-4C-alkoxy) denotes a carbonyl group to which is attached one of the ... 
abovementioned 1-4C-alkoxy radicals. Examples which may be mentioned are the methoxycarbonyi 
(CH30-C(0)-) and the ethoxycarbonyl (CHaCHgO-CCO)-) radicals. 

2- 4C-Alkenyi denotes straight-chain or branched alkenyl radicals having 2 to 4 carbon atoms. Examples 
which may be mentioned are the 2-butenyl, 3-butenyl, 1-propenyl and the 2-propenyi (allyl) radicals. 

2-4C-Alkynyl denotes straight-chain or branched alkynyi radicals having 2 to 4 carbon atoms. Examples 
which may be mentioned are the 2-butynyl, the 3-butynyl and, preferably, the 2-propyn^ (propargyl 
radicals). 

Fluoro-1-4C-alkyl denotes one of the abovementioned 1-4&-alkyl radicals which is substituted by one or 
more fluorine atoms. An example which may be mentioned is ttie trifluoromettiyl radical. 

Hydroxy-1-4C-alkyl denotes abovementioned 1-4C-alkyi radicals v4iich are substituted by a hydroxy 
group. Examples which may be mentioned are tiie hydroxymethyl, the 2-hydroxyettiyl and the 3- 
hydroxypropyl radicals. 
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3-4C-Alkenyl denotes straight-chain or branched alkenyl radicals having 3 to 4 carbon atoms. Examples 
which may be mentioned are the 2-butenyl. 3-butenyl. 1-propenyl and the 2-propenyl (ally!) radicals. 

3-4C-Alkynyl denotes straight-chain or branched alkynyl radicals having 3 to 4 carbon atoms. Examples 
which may be mentioned are the 2-butynyl, the 3-butynyl and, preferably, the 2-propynyl (propargyl 
radicals). 

Hydroxy-3-4-Oalkenyl denotes abovementioned 3-4-&alkenyl radicals which are substituted by a 
hydroxyl group. Examples which may be mentioned are the 1-hydroxypropenyl or the 1-hydroxy-2-butenyl 
radical. 

Hydroxy-3-4-C-alkinyl denotes abovementioned 3-4-C-alkinyl radicals which are substituted by a hydroxyl 
group. Examples which may be mentioned are the 1-hydraxypropinyl or the 1-hydroxy-2-butinyl radical. 

For the purpose of the invention, halogen is bromine, chlorine and fluorine. 

1-4C-Alkoxy-1-4C-alkoxy denotes one of the abovementioned 1-4C-alkoxy radicals which is substituted by 
a further 1-4C-alkoxy radical. Examples which may be mentioned are the radicals 2-(methoxy)ethoxy 
(CHrO-CHz-CHz-O-) and 2-(ethoxy)ethoxy (CHrCHrO-CHT-CHa-O-). 

1-4C-AIkoxy-1-4C-alkoxy-1-4C-alkyl denotes one of the abovementioned 1-4C-alkoxy-1-4C-alkyl radicals 
which is substituted by one of the abovementioned 1-4C-alkoxy radicals. An example which may be 
mentioned is the radical 2-(methoxy)ethoxymethyl (CHrO-CHrCHa-O-CHa-). 

Fluoro-1-4C-alkoxy-1^-alkyl denotes one of the abovementioned 1-4C-«lkyl radicals which is substituted 
by a fluoro-1-4C-alkoxy radical. Here, fluoro-1-4C-alkoxy denotes one of the abovementioned 1-4C-alkoxy 
radicals which is fully or predominantly substituted by fluorine. Examples of ftdly or predominantly fluorine- 
substituted 1-4C-alkoxy which may be mentioned are the 1,1,1.3,3,3-hexafluoro-2-propoxy, the 2- 
trifluoromethyl-2-propoxy, the 1,1,1-trifluoro-2-propoxy, the perfluorotert-butoxy. the 2,2,3,3,4,4,4- 
heptafluoro-1-butoxy, the 4,4.4-trifluoro-1-butoxy, the 2,2,3,3.3-pentafluoropropoxy, the perfluoroethoxy. 
the 1,2.2-trifluoroethoxy, In particular the 1,1,2,2-tetrafluoroethoxy, the 2,2,2-trifluoroethoxy, the 
trifluoromethoxy and preferably the difluorometho)^ radicals. 

1-7C-Alkyl denotes straight-chain or branched alkyi radicals having 1 to 7 cartwn atoms. Examples which 
may be mentioned are the heptyl, isoheptyl-{5-methylhexyl). hexyl, isohexyl-(4-methylpentyl), 
neohexyl-(3.3-dimethylbutyl). pentyl, isopentyl-(3-methylbutyl). neopentyl-(2,2-dimethylpropyl). butyl, 
isobutyl, sec-butyl, tert-butyl, propyl, isopropyl, ethyl and methyl radicals. 

1-4C-All^cart)onyl denotes a radical which, In addition to the carbonyl group, contains one of the 
grt)ovementtoned 1-4C-alkyl radicals. An example which may be mentioned is tte acetyl radical. 
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2-4-C-Alkenylcarbonyl denotes a radical which, in addition to the carbonyl group, contains one of the 
abovementioned 2-4C-all<enyl radicals. An example which may be mentioned is the ethenylcarbonyl or the 
2-propenylcarbonyl radical. 

2-4-C-AlklnylcarbonyI denotes a radical which, In addition to the carbonyl group, contains one of the 
abovementioned 2-4C-alkinyl radicals. An example which may be mentioned is the ethinylcarbonyl or the 
2-propinylcart)ony! radical. 

Carboxy-1-4C-allcyl denotes, for example, the carboxymethyl (-CH2COOH) or the carboxyethyl 
(-CH2CH2COOH) radical. 

1-4C-AIJ<oxycarbonyl-1-4C-alkyl denotes one of the abovementioned 1-4C-alkyl radicals which is 
substituted by one of the abovementioned 1-4C-alkoxycarbonyl radicals. An example which may be 
mentioned is the ethoxycarfoonylmethyl (CH3CH20C(0)CH2-} radical. 

Di-1-4C-alkylamino denotes an amino radical which Is substituted by two Identical or different of the 
abovementioned 1-4C-alkyl radicals. Examples which may be mentioned are the dimethyiamino, the 
diethylamino and the diisopropylamino radicals. 

1-4C-Alkoxycarbonylamino denotes an amino radical which is substituted by one of the abovementioned 
1-4C-afkoxycarbonyl radicals. Examples which may be mentioned ara the ethoxycarbonylamino and the 
methoxycarfoonylamino radicals. 

1-4C-Alkoxy-1-40alkoxycarbonyl denotes a carbonyl group to which one of the abovementioned 1-4C- 
alkoxy-1-4C-alkoxy radicals is attached. Examples which may be mentioned are the 2-(methoxy)- 
ethoxycarbony! (CH3-O-CH2CH2-O-CX)-) and the 2-(ethoxy)ethoxycarbonyl (CH3CH2-O-CH2CH2-O-CO-) 
radicals. 

1- 4C-Alkoxy-1-4C-alkoxycarbonylamino denotes an amino radical which is substituted by one of the 
alravementioned 1-4C-a!koxy-1-4C-aIkoxycarbonyl radicals. Examples which may be mentioned are the 2- 
(methoxy)ethoxycarbonylamino and the 2-(ethoxy)ethoxycarbonylamino radicals. 

2- 4C-Alkeny!o)^ denotes a radical v^ich, in addition to the oxygen atom, contains a 2-4C-alkenyl radical. 
An example which may be mentioned is the allyloxy radical. 

Aryl-1-40afkyl denotes an aryl-substituted 1-4C-aikyl radical. An example which may be mentioned is the 
benzyl radical. 

Aryl-1*4C-alkoxy denotes an aryt-substituted 1-4C-aikoxy radical. An example which may be mentioned is 
the ben^Qxy radical. 
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Mono- or di-1-4C-alkylamino radicals contain, in addition to the nitrogen atom, one or two of the 
abovementioned 1-4C-alkyl radicals. Preference is given to di-1-4C-alkylamino and in particular to 
dimethyl-, diethyl- ordiisopropylamino. 

Mono- or di-1-4C-alkylamlno-1-4C-aikyl denotes one of the abovementioned 1-4C-alkyl radicals which is 
substituted by one of the abovementioned mono- ordi-1-4C-alkyiamino radicals. Preferred mono- ordi-1- 
4C-alky!amino-1-4C-a!kyl radicals are the mono- or dl-1-4C-alkylaminomethyl radicals. An Example which 
may be mentioned is the dimethylaminomethyl (CH3)2N-CH2 radical. 

1- 4C-Allcyicarbonylam{no denotes an amino group to which a 1-4C-alkylcarbonyl radical is attached. 
Examples which may be mentioned are the propionylamino (C3H7C(0)NH-) and the acetylamino 
(acetamido. CH3C(0]NH-} radicals. 

Radicals Arom which may be mentioned are, for example, the following substituents: 4-acetoxyphenyl. 4- 
acetamidophenyl, 2-methoxyphenyl, 3-methoxyphenyt. 4-methoxyphenyl, 3-benzyloxyphenyl. 4- 
benzyloxyphenyi, 3*benzyloxy-4-m6thoxyphenyl, 4-benzylQxy-3-melhoxyphenyl, 3,5- 
t>is(trifluoromethyl)phenyl, 4-butoxyphenyl, 2-chlorophenyl, 3-chlorophenyl, 4-chlorophenyi, 2-chloro-6- 
fluorophenyl, 3-chloro-44luorophenyl, 2-chloro-5Hiltrophenyl, 4-chloro-3-nitrophenyl, 3-(4- 
chlorophenoxy)phenyl, 2,4-dichlorophenyl, 3,4-difluorophenyl, 2,4-dihydroxyphenyl, 2,6-dimetho)^henyl, 
3,4-dimethoxy-5-hydroxyphenyl, 2,5-dimethylphenyl, 3-ethoxy-4-hydroxyphenyI, 2-fluorophenyl, 4- 
fluorophenyl, 4-hydnoxyphenyl. 2-hydroxy-5-nitrophenyl. 3-methoxy-2-nrtrophenyl, 3-nitrophenyl, 2,3,5- 
trichlorophenyl, 2,4,6-trihydroxyphenyI, 2,3,4-trimethoxyphenyl, 2-hydroxy-1-naphthyl, 2-methoxy-1- 
naphthyl, 4-methoxy-1-naphthyl, 1-methyl-2-pyrrolyl, 2-pynolyl, 3-methyl-2-pynolyl. 3,4-dimethyl-2- 
pyrrolyl, 4-(2^np^ethoxycarbonylethyl)-3-methy^2-py^•olyl, 5-^thoxycarbonyl-2,4-dimethyl^pyrrolyt, 3,4- 
dibromo-5-methyl-2-pynolyl. 2,5-dimethyl-1-phenyl-3-pyrrolyl, 6-cart)Oxy-3-ethyl-4-methyl-2-pynrolyl, 3.5- 
dlmethyl-2-pynolyl, 2,5-dimethyl-1-(4-trifluoromethylphenyl)-3-pynx>lyl, 1-(2,6-dichioro-4- 
trifluoromethylphenyl)-2-pynrolyl, 1-(2-nitrobenzyl)-2-pyrrolyl, 1-(2-fluorophenyl)-2-pynrolyl, 1-(4- 
trifluoromethoxyphenyl)-2-pyrrolyl, 1-<2-nitrobenzyl)-2-pyrrolyl, 1-(4-ethoxycarbonyf)-2,&-dimethyl-3- 
pynolyl, 5-chloro-1,3-dlmethyi-4-pyra2olyl, 5-chlofX>-1-methyl-3-trifluoromethyl-4-pyrazolyl, 1-(4- 
chIorobenzyl)-5-pyrazDlyl, 1,3-dimethyl-5-(4-chlorophenoxy)-4-pyra2olyl, 1-methyl-3-trifluoromethyl-5-(3- 
trifluoromethylphenoxy)-4-pyrazolyl, 4-methoxycarbonyl-1 -(2.6-dichlorophenyl)-5-pyrazolyl, 5-allyloxy-1 - 
methyl-3-trifIuoromethyl-4-pyra2olyl, 5-chloro-1-phenyl-3-trifluoromethyl-4-pyrazolyl, 3,5-dimethyl-1- 
phenyl-4-imidazolyl, 4-bromo-1-methyl-54midazolyl, 2-butylimidazolyl, 1-phenyl-1,2,3-triazol-4-yl, S-indolyl, 

4- indolyl, 7-indolyl, 5-methoxy-3-lndoiyl, 5-benzyloxy-3Hndo!yl, 1-benzyl-3-indolyl, 2-(4-chlorophenyl)-3- 
indolyl, 7-ben2yloxy-3-indolyl, 6-benzyloxy-3-indolyl, 2-methyl-5-nitro-3-lndolyl, 4,5,6,7-tetrafluoro-3- 
Indolyl, 1-(3.5-difIuoroben2yf)-3-indo!yl, 1-niethyl-2-{4-trifluorophenoxy)-3-indoiyl, 1-methyl-2- 
benzimidazoiyl, 5-nltro-2-furyl, 5-hydroxymethyl-2-fuiyl, 24uiyl, 3^ryl, 5-(2Hiitro-4-trifluoromethylphenyl)- 

2- furyl, 4-ethoxycarbon^-5-methyl-2-furyl, 5-(24rifluoromethoxyphenyl)-2-furyl, 5-(4-methQxy-2- 
nftFophenyl)-2-4uryl, 4-bromo-24uryl, 5-dimethylamino-2-fufyl, 5-bromo-2-furyl, 5-sutfo-2-furyl, 2- 
benzofuryl, 2-thfenyl, 3-thlenyl, 3-methyl-2-thlenyl, 4-bromo-2-thtenyl, 5-bromo-2-thienyl, 54iitro-2-thlenyl. 

5- methyl-2-thienyl, 5-(4-niethoxyphenyl)-2-thienyl, 4-inethyl-2-thienyl, 3-phenQxy-2-thienyl, 5-oaitoxy-2- 
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thienyl, 2.5-dichloro-3-thienyl. 3-methoxy-2-thienyl. 2-benzothienyl. 3-methyl-2-benzothienyl. 2-bromo-5- 
chloro^-benzothienyl, 2-thiazol^. 2-^mino-4-chloro-5-thiazolyl, 2,4-dichIoro-5-thiazolyl. 2-diethylamino-5- 
thiazolyl. 3-methyl-4-nltro-5-lso)®zolyl. 2-pyridyl, 3-pyridyl, 4-pyridyl, 6-methyl-2-pyridyl, 3-hydroxy-5- 
hydroxymethyl-2-methyl-4-pyridyl, 2,6-dichlorc>4-pyridyl, 3-chloro-&*ifluoromethyl-2-pyridyl, 4.6-dlmethyl- 

2- pyridyl. 4-(4-chlorophenyl>3-pyridyl, 2-chloro-5-metho)Vcarbonyl-6-me%l-4-phenyl-^ 2-chloro- 

3- pyridyl. 6-(3-trifluoromethyIphenoxy)-3-pyridyl, 2-(4-chlorophenoxy)-3-pyridyl, 2,4-dimetho)v-5- 
pyrimldine, 2-quinonnyl, 3-qulnollnyl, 4-quinoHnyl, 2"<iiloro-3-qulnolinyl, 2-chIorD-&<nethoxy-3-quinolinyl, 8- 
hydroxy-2-quinolinyl and 4-isoquinolinyl. 

Aryl-1-4C-alkoxy-1-4C-alkyl denotes one of the abovementioned 1-4C-allcyl radicals which Is 
substituted by one of the abovementioned aryl-1-4C-alkoxy radicals. Examples which may be 
mentioned are the benzyloxymethyl, the (Hnethoxybenzyloxymethyl, p-nitrobenzyloxymethyl and 
the o-nitrobenzyloxymethyl radical. 

Aryl-1-4C-alk)4cart)onyl denotes a carbonyl group to wMch one of the abovementioned aryl-1-4C- 
alkyi radicals is attached. An example which may be mentioned is the benzylcarbonyl radical. 

Aryl-1-4C-alkoxycarbonyl denotes a caitonyl group to which one of the abovementioned aryl-1-4C- 
alkoxy radicals is attached. An example which may be mentioned is the benzyioxycarbonyl radical. 

Suitable salts of compounds of the fonmula 1 are - depending on the substitution - in particular all add 
addition salts. Particular mention may be made of the phaonacologically acceptable salts of the inorganic 
and oiganic adds customarily used in pharmacy. Those suitable are water-soluble and water-insoluble 
add addition salts with acids such as, Ibr example, hydrochloric add. hydrobromic add, phosphoric add, 
nitric add, sulfuric add, acetic add, dtric add, D-gluconic add, benzoic add, 2-(4-hydroxybenzoyl)benzoic 
add, butyric add, sutfosalicylk: add, maleic add, (auric add, malic add, fumaric add. sucdnic add, oxalic 
add, tartaric acid, embonlc add, stearic add, toluenesuifbnic add, methanesulfbnic add or 3-hydroxy-2- 
naphthoic add, where the adds are employed in the salt preparation in an equimotar ratio or in a ratio 
difiiering therefrom, depending on whether the add is a mono- or polybasic add and on which salt is 
desired. 

It is known to the person skilled in the art that the compounds according to the invention and their salts 
can. for example when they are isolated in crystalline fonn, comprise varying amounts of solvents. The 
invention therefore also embraces all solvates and, in particular, all hydrates of the compounds of the 
fomnula 1, and all solvates and, in particular, ail hydrates of the salts of the compounds of the formula 1. 

One aspect (aspect a) of the invenfion relates to oompounds of the fomnula 1 , In which 

R1 is hydrogen, 1 -4C-aIkyl, 3-7C-Qrdoalk^, 1 -4C-aIkoxy-1-4C-aIkyl or 1 -4C-alkoxycarbonyl 

R3 is hydrojv-1-4C-alkyl, 1-4C-alkoxy-1-4C-alkyl, 1-4C-alko)Qr-1-4C-alkoxy-1-4C-alkyI, 1-4-C- 

alko)vcarbonyl or the radical -CO-NR31R32, 

where 
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R31 is hydrogen, 1-7C-alkyl, hydroxy-1-4C-alkyl, 1-4C-alkoxy-1-4C-alkyl or 3-7C-cydoalkyl and 
R32 is hydrogen, 1-7C-allcyl. hydroxy-1-4C-allcyl. 1-4C-allcoxy-1-4C-allcyl or 3-7C-cycloallcyl. 
or where 

R31 and R32 together and including the nitrogen atom to which they are attached are a pyrrolidino, 
piperldino, morpholino, aziridino or azetidino radical, 
Arom is a R4-, R5-, R6- and R7- sut)stituted mono- or bicyclic aromatic radical selected from the group 
consisting of phenyl, naphthyl, pynnolyl, pyrazolyl, imidazolyl, 1,2,3-triazolyl, indolyl, benzimidazolyl, 
furanyl (furyl), t>enzofuranyl (benzofuryl), thiophenyl (thienyl), benzothiophenyl (benzothienyl), 
thiazol^, isoxazolyl. pyridinyl, pyrimidinyl, quinolinyl and (soquinolinyl, 
where 

R4 is hydrogen, 1-4C-aIkyl, hydroxy-MC-alkyf, 1-4C-alkoxy, 2-4C-aIkenyloxy, 1-4C- 
alkoxycarbonyl. carboxy-1-4C-alkyl, 1-4C-alkoxycatbonyl-1-4C«alkyl, halogen, aryl, aryi-1-4C-alkyl, 
aryloxy, aryi-1-4C-alkoxy, trifluoromethyl, nltro. mono-ordi-1-4C-alkylamino, 1-4C- 
alkylcarbonylamino, 1-4C-alkoxycarbonylamino, 1-4C-alkoxy-1-4C-alkoxycarbonylamino or suKonyl, 
R5 is hydrogen, 1-4C-alkyl, 1-4C-alkoxy, 1-4C-alkoxycarbonyi, halogen or trifluoromethyl, 
R6 is hydrogen, 1«4(>alkyl or halogen and 
R7 is hydrogen, 1-4C-alkyl or halogen, 
PG is 1-4C-alkyl. 1-4C-aIkoxy-1-4C-alkyl, aryl-1-4C-alkoxy-1-4C-alkyl, 1-4C-alkQxy-1-4C-alkoxy-1-40 
alkyl. 1-4C-alkoxy-1-4C-alkyl substituted by a SiR8R9R10 radical, tetrahydropyran, tetrahydrofuran, 
aryl-1-4C-alkyl, 3-7C-cycIoalkyl, 1-4C-a!kylcarbonyf, aryl-carbonyl, 1-4C-alkoxycaftonyl, aiyl-1-4C- 
alkylcarbonyl, aryl-1-4C-alkoxycart)onyl, a radical SiR8R9R10 or a radical SOrRII 
wherein 

R8, R9. RIO are independently from each other 1-7C-alkyl, aryl or aryM-4C-alkyl, 
R11 is 1^-alkyl or aiyl, 

where 

aryl is phenyl or substituted phenyl having one, two or three identical or diffierent substituents from the 
group consisting of 1-4C-alkyl, 1-4C-alkoxy, carboxyl, 1-4C-alkoxycarbonyl, halogen, trifluoromethyl, 
nitro, trifluoromethoxy and cyano, 

and R2 has the meanings as indicated in the outset, 

and the salts of these compounds. 

One embodiment of aspect a (embodiment la) relates to those compounds of the fbrmula 1 according to 
aspect a. in which 

R2 is hydrogen, 1-4C-alkyl, halogen, 2-4C-aIkenyl, 2-4C-alkynyl, hydrQxy-1-4C-aIkyl. 3-7C-cycIoalkyl, 
1-4C-alko}cycarbonyl, 1-4C-alkylcarbonyl, 2-4G-alkenyIcarbonyl, 2-4C-alkinylcarbonyl or the radical - 
CO-NR21R22, 

R21 Is hydrogen, 1-4C-alkyl or 1-4C-aIkoxy-1-4C-alkyl. 
R22 is hydrogen, 1-4C-alkyl or 1-4C*alkoxy-1-4G-alkyl, 
and the salts of these compounds. 
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A preferred embodiment of aspect a (embodiment 2a) relates to those compounds of the formula 1 
according to aspect a, in which 

R2 is hydrogen, 1-4C-alkyl, halogen, 2-4C-alkenyl. 2-4C-alkynyl, hydroxy-1-4C-alkyl, 3-7C-cycloalkyl, 
1-4C-alkoxycarbonyl or the radical -CX)-NR21R22, 
where 

R21 is hydrogen, 1-4C-alkyl or 1-4C-alkoxy-1-4C-alkyl, 
R22 is hydrogen, 1-4C-alkyl or 1-4C-alkoxy-1-4C-alkyl, 
and the salts of these compounds. 

A preferred aspect (aspect b) of the invention relates to compounds of the formula 1 . 
in which 

R1 is 1-4C-alkyl or 3-7C-cycloalkyl 

Arom is a R4-, R5-, R6- and R7- substituted mono- or bicyclic aromatic radical selected from the group 
consisting of phenyl, naphthyl, pyrrolyl, pyrazolyl, imidazolyl, 1,2,3-triazolyl, indoiyl, benzimidazoiyi, 
furanyl (furyl), benzofuranyl (benzofuryl), thiophenyl (thienyl), benzothiophenyl (benzothlenyl), 
thiazolyl, isoxazolyl, pyridinyl, pyrimidinyl, quinollnyi and isoquinolinyl, 
where 

R4 Is hydrogen, 1-4C-alkyi, hydroxy-1-4C-alkyl, 1-4C-aIkoxy. 2-4C-alkenylaxy, 1-4C- 
alkoxycarbonyl, carboxy-1-4C-a[kyl, 1-4C-aIkoxycarbonyl-1-4C-aIkyl, halogen, aryl. aryl-1-4C-alkyi, 
aryloxy, aryl-1-4C-alkoxy, trifluoromethyi, nitro, mono- ordi-1-4C-alkylam!no, 1-4C- 
alkylcarbonylamlno, 1-4C-aIkoxycarbonylamino, 1^C-alkoxy-1-4C-alkoxycarbonyIamino or sulfonyl, 
R5 is hydrogen, 1-4C-alkyl, 1-4C-alkoxy, 1^C-alkoxycarbonyl, halogen or trifluoromethyi, 
R6 is hydrogen, 1-4C-alkyl or halogen and 
R7 is hydrogen, iLl-4C-alkyi or halogen, 
PG is 1^C-alkyl, 1-4C-aikoxy-1-4C-alkyl, aryl-1-4C-alkoxy-1-4C-alkyl, 1-4C-alkoxy-1-4C-alkoxy-1-4C- 
alkyl, 1-4C-alkoxy-1-4C-alkyl substituted by a SiR8R9R10 radical, tetrahydropyran, tetrahydrofuran, 
aryl-1-4C-alkyl, 3-7C-cycloall^l, 1-4C-alkylcarbonyl, aryl-carbonyl, 1-40alkoxycarbonyl, aryl-1-4C- 
a1l^lcart>onyl, aryl-1-4C-alkoxycarbonyl, a radteal SIR8R9R10 or a radical SCVRH 
wherein 

R8, R9, R10 are independently Irom each other 1-7C-alkyl, aryl or aryl-1-4C-alkyl, 
R11 ls1^-alkyloraryl 

where 

aryl is phenyl or substituted phenyl having one, two or three identical or different substituents from the 
group consisting of 1-4C-alkyl, 1-40alkoxy, carboxyl, 1-4C-alkoxycarbonyl, halogen, trifluoromethyi, 
nitro, trifluoromethoxy and cyano, 

R2 and R3 have the meanings as indicated in the outset 

and the salts of these compounds. 

One embodiment of aspect b (embodiment 1 b) relates to those compounds of the formula 1 according to 
aspect b, in which 
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R2 is 1-40alkyl, halogen, hydroxy-1-4C-allcyl, 2-4C-alkenyl, 2-4C-alkynyl. 3-7C-cycloalkyl, 1-4C- 
alkylcarbonyl, 2-4C-alkenylcarbonyl, 2-4C-alkInyicarbonyl, or the radical -CO-NR21R22. 
where 

R21 Is hydrogen or 1-4C-alkoxy-1-4C-alkyl, 
R22 is hydrogen or 1-4C-alkQxy-1-4C-alkyl, 
R3 is hydroxy-1^-alkyl, 1-4C-aIkoxy-1-4C-alkyl, 1-4C-alkoxy-1-40alkoxy-1-4C-alkyl, or the radical - 
CO-NR31R32. 
where 

R31 is hydrogen. 1-7C-alkyl, hydroxy-1-4C-alkyl. 1^C-alkoxy-1^C-alkyl or 3-7C-cycloalkyl and 
R32 is hydrogen, 1-7C-alkyl. hydroxy-1-4C-alkyl, 1-4C-alkoxy-1-4C-alkyl or 3-7C-cycloalkyl, 
or where 

R31 and R32 together and including the nitrogen atom to which they are attadied are a pyrrolidino, 
piperidino, morpholino, aziiidino or azetidino radical, 
and the salts of these compounds. 

Another embodiment of aspect b (embodiment 2b) relates to those compounds of the fonmula 1 accoitling 
to aspect b, In which 

R2 is 1-4C-alkyl, halogen, hydroxy-1-4C-alkyl, 2-4C-aIkenyl. 2-4C-alkynyl. 3-7C-cycloalkyl, 1-4C- 
aikylcarbonyl, 2-4C-alkenylcarbonyl, 2-40alkinylcaibonyl, or the radical -CO-NR21R22, 
where 

R21 is hydrogen or 1-4C-alkoxy-1-4C-alkyI. 
R22 is hydrogen or 1-4C-aikoxy-1-4C-alkyl, 
R3 is the radical -CO-NR31R32, 
where 

R31 is hydrogen, 1-7C-alkyl, hydroxy-1-4C-alkyl. 1-4C^lkoxy-1-4C-aIkyl or3-7C-cycloall^ and 
R32 is hydrogen, 1-70aikyl, hydroxy-1-4C-alkyl, 1-4C^lkO)y-1-4C-alkyl or3-7C-cycloalkyl, 

or where 

R31 and R32 together and including the nitrogen atom to which they are attached are a pyrrolklino, 
piperidino, morpholino, aziridino or azetidino radical, 
and the salts of these compounds. 

A preferred embodiment of aspect b (embodiment 3b) relates to those compounds of the formula 1 
according to aspect b, in which 

R2 is 1-4C-alkyl, halogen, hydro;y-1-4C-alM, 2-4C-alkenyl, 2-4C-«lkynyl. 3-7C-cydoalkyl, or the 
radical -CO-NR21R22, 
where 

R21 is hydrogen or 1-4C-alkoxy-1-4C-aIkyl, 
R22 is hydrogen or 1-4C-alkoxy-1-4C-alkyl, 

is hydroxy-1-4C-a!kyl, 1-40alkaxy-1-4C-alkyl, 1-4C-aIko3qf-1^tC-aikoxy-1-4C-alkyl, or the ladical - 

C0-NR31R32, 

where 
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R31 is hydrogen. 1-7C-aIkyl, hyclroxy-1-4C-alkyl. 1-4C-alkoxy-1-4C-alkyl or 3-7C-cycloalkyl and 
R32 is hydrogen. 1-7C-aIkyl. hydroxy-1-4C-alkyl. 1-4C-alkoxy-1-40alkyl or S-yC-cydoalkyl. 
or where 

R31 and R32 together and induding the nitrogen atom to which they are attached are a pyrrolidino, 
piperidino, moipholino, aziridino or azetldino radical, 
and the salts of these compounds. 

A particularly preferred aspect (aspect c) of the Invention relates to those compounds of the formula 1 , 
in which 

R1 is 1-4C-alkyl. 

PG is 1-4C-alkyl. 1-4C-alkoxy-1-4C-alkyl. aryl-1-4C-alkoxy-1-4C-alkyl, 1^-alkoxy-1-4C-alkoxy-1-4C- 
alkyi, 1-4C-alkoxy-1-4C-alkyl substituted by a SiR8R9R10 radical, tetrahydropyran, tetrahydrofuran. 
aryl-1-4C-alkyl. 3-7C-cycloalkyl, 1-4C-alkylcarbonyl. aryl-carbonyl. 1-4C-alkoxycarbonyl, aryl-1-4C- 
alkylcarbonyl. aryl-1^-alkoxycarbonyl, a radical SiR8R9R10 or a radical SO2-RII 
wherein 

R8, R9, RIO are independently from each other 1-7C-alkyl. aryl or aryl-1-4C-alkyl, 
R11 is 1 -4C-alkyl or aryl 

where 

aryl is phenyl or substituted phenyl having one, two or three Identical or different substituents from the 
group consisting of 1-4C-alkyl, 1-4C-alkoxy, caitoxyl, 1-4C-alkoxycarbonyl, halogen, trifluoromethyl, 
nitro. trifluoromethoxy and cyano, 

R2, R3 and Arom have the meanings as indicated in the outset. 

and the salts of these compounds. 

One embodiment of aspect c (embodiment 1c) relates to those compounds of the formula 1 according to 
aspect c. in which 

R2 is 1-4C-alkyl. halogen. hydroxy-1^4C-alkyl, 2-4C-alkenyl, 2-4C-alkynyl, 3-70H:ycloalkyl, 1-4C- 
alkylcarbonyl, 2-4C-alkenylcart)onyl. 2-4C-alklnylcart)onyl, or the radical -CO-NR21R22, 
where 

R21 is hydrogen or 1-4C-alkoxy-1-4C-alkyl, 

R22 is hydrogen or 1-4C-alkoxy-1-4C-alkyl, 
R3 Is hydroxy-1-4C-alkyl, 1-4C-alkoxy-1-4C-alkyl, 1-4C-alkoxy-1-4C-alkoxy-1^-alkyl. orthe radical - 
CONR31R32. 
where 

R31 is hydrogen. 1 -7C-alkyl or 3-7C-cycloalkyi 
R32 is hydrogen, 1 -7C-aIkyl or 3-7C-cycloalkyl 
or where 

R31 and R32 together and including the nitrogen atom to which they are attached are a pyrrolidino, 

piperidino, morpholino, aziridino or azefidino radical, 
Arom Is a R4- and R5- substituted phenyl, pyrrolyl, f uranyl (furyl), thiophenyl (thienyl) or pyridinyl, 

where 
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R4 is hydrogen, 1^C-alkyl, hyclroxy-1-4C-alkyl. 1-4C-alkoxy or halogen, 
R5 Is hydrogen, 1-40alkyi, 1-4C-aIkoxy or halogen, 
and the salts of these compounds. 

Another embodiment of aspect c (embodiment 2c) relates to those compounds of the fonnula 1 according 
to aspect Ci In which 

R2 is 1-4C-alkyl, halogen, hydroxy-1-4C-alkyl, 2-4C-alkynyl. 1-4C-alkyIcarbonyl, 2-4C-alkenylcarbonyl, 
2-4C-alkinyicartx)nyl. or the radical -CX)-NR21R22, 
where 

R21 is hydrogen or 1-4C-alkoxy-1-4C-alkyl, 

R22 is hydrogen or 1-4C-a!koxy-1-4C-alkyl, 
R3 is the radical -C0-NR31 R32, 
where 

R31 Is hydrogen, 1 -7C-alkyl or 3-7C-cycloalkyi 
R32 Is hydrogen, 1-70alkyl or 3-7C-cycloaIkyl 
or where 

R31 and R32 together and Including the nitrogen atom to which they are attached are a pynrolidino, 

piperidino, morpholino, aziridino or azetldino radical, 
Arom is a R4- and R5- substituted phenyl, f uranyl (fijryl), thiophenyl (thienyl) or pyridinyl. 

. where 

R4 is hydrogen. 1-4C-alkyl, hydroxy-1-4C-alkyl, 1-4C-alkoxy or halogen, 
R5 is hydrogen. 1-40alkyl, 1-4C-alkoxy orhatogen, 
and the salts of these compounds. 

A profaned embodiment of aspect c (embodiment 2c) relates to those compounds of the fonnula 1 
according to aspect c, in which 

R2 Is 1-4C-alkyl. halogen, hydroxy-1-4C-alkyl, 2-4C-alkenyl. 2-4C-alkynyl, 3-7C-cycloalM. or the 
radical -CO-NR21R22, 
where 

R21 is hydrogen or 1-4C-alkoxy-1-4C-aIkyl, 

R22 Is hydrogen or 1-4C-alkoxy-1-40alkyl, 
R3 is hydroxy-1-4C-alkyl. 1-4C-aIko)y-1-4C-alkyl, 1-4C-alkoxy-1-4C-aIkoxy-1-4C-aIkyl, or the radfcal - 
CO-NR31R32, 
where 

R31 is hydrogen, 1 -7C-^lk^ or 3-7C-cycloalk^ 
R32 is hydrogen, 1 -7C-alkyI or 3-7C-cydoalkyl 
or where 

R31 and R32 together and Including the nitrogen atom to which they ate attached are a pyrrolidine, 

piperidino, morpholino, aziridino or azetldino radical, 
Arom is a R4- and 1^- substituted phenyl, pyrrotyl, f uranyl (ftjryl), thiophenyl (thienyl) or pyridinyl, 

where 
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R4 is hydrogen. 1-40alkyl, hydroxy-1-4C"alkyJ, 1'4C-alkoxy or halogen, 
R5 is hydrogen, 1-4C-alkyl. 1-4C-alkoxy or halogen, 
and the salts of these compounds. 

Emphasis is given to an aspect (aspect d) of the invention, which relates to those compounds of the 
formula 1, 
in which 

R1 ls1-4C-alkyl. 
R3 is the radical -CO-NR31R32. 
where 

R31 is hydrogen, 1-7C-alkyl or 3-7C-cydoall^l, 
R32 is hydrogen, 1-7C-alkyl or 3-7C-cycloallcyl, 
or where 

R31 and R32 together and including the nitrogen atom to which they are attached are a pyrrolidine, 
(riperidino, morpholino, aziridino orazetidino radical, 
Arom is a R4- and R5- substituted phenyl, 
where 

R4 is hydrogen, 1-4C-alkyl, hydroxy-1-4C-ancyl, 1-4C-allcoxy or halogen, 
R5 Is hydrogen, 1-4C-alkyl or halogen, 
PG is 1-4C-alkyl, 1-4C-a[koxy-1-4C-aIkyI, aryl-1-4C-alkoxy-1-4C-alkyl, 1-4C-alkoxy-1-4C-alkoxy-1^C- 
alkyl, 1-4C-alkoxy-1-4C-alkyl substituted by a SiR8R9R10 radical, tetrahydropyran, tetrahydrofuran, 
aryl-1-4C-alkyI. 3-7C-cycloalkyl, 1-4C-alkylcartx)nyl, aryl-carbonyl, 1-4C-alkoxycarbonyl, aryl-1-4C- 
alkylcarbonyl, aryl-1-4C-alkoxycarbonyl, a radical SiR8R9R10 or a radical SO2-RII 
wherein 

R8, R9, R10 are independently from each other 1-7C-alkyl, aryl or aryl-1-40alkyl, 
R11 is1-40alkyloraryl 

where 

aryl is phenyl or substituted phenyl having one, two or three idenfical or different substituents from the 
group consisting of 1-4C-atkyl, 1-4C-alkoxy, carboxyl, 1-40alkoxycarbonyl, halogen, trifluoromethyl, 
nitro, trifluoromethoxy and cyano, 

R2 has the meanings as indicated in the outset, 

and the salts of these compounds. 

One embodiment of aspect d (embodiment Id) relates to those compounds of the formula 1 according to 
aspect d, in which 

R2 is 1-4C-alkyl. halogen, hydroxy-1-4C-alkyl, 2-40aikenyl, 2-4C-alkynyl. 3-7C-cycloaIkyl, 1-4C- 
alkylcarbonyi, 2-4C*alkenylcarbonyl, 2-4C-alkinylcarfoonyl or the radical -CO-NR21R22, 
where 

R21 is hydrogen or 1-4C-alkoxy-1-4C-alkyi, 
R22 is hydrogen or 1-4C-alkoxy-1-4C-alkyl, 
and the salts of these compounds. 
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Another embodiment of aspect d (embodiment 2d) relates to those compounds of the fonmula 1 according 
to aspect d, invy^ich 

R2 is 1-4C-alkyl. halogen, hydroxy-1-4C-alkyl. 2-4C-alkynyl, 1-4C-alkylcarbonyl, 2-40alkenylcarbonyl, 
2-4C-aIkinylcarbonyl or the radical <CX)-NR21R22, 
where 

R21 Is hydrogen or 1-4C-alkoxy-1-4C-all^, 
R22 is hydrogen or 1-4C-alkoxy-1-4C-alkyl, 
and the salts of these compounds. 

A preferred embodiment of aspect d (embodiment 3d) relates to those compounds of the formula 1 

according to aspect d, in which 

R2 is 1 -4C-alkyl. halogen. hydroxy-1-4C-alkyl, 2-4C-alkenyl. 2-4C-alkynyl. 3-7C-cycloallq^l, or the 
radical -CO-NR21R22, 
where 

R21 Is hydrogen or 1-4C'-alkoxy-1-4C-alkyl, 
R22 Is hydrogen or 1-4C-alko)v-1-4C-alkyl, 
and the salts of these compounds. 

Particular emphasis Is given to an aspect (aspect e) of the Invention, which relates to those compounds of 
the formula 1, 
in which 

R1 is1^-alkyl. 
R3 is the radical •<;0-NR31 R32, 
where 

R31 is hydrogen, 1-7C-alkyl or 3-7C-<ycloalkyl, 
R32 is hydrogen, 1-7C-alkyl or3-7C-<ycloalkyli 
or where 

R31 and R32 together and including the nitrogen atom to which they are attached are a pyrrolidino, 
piperidino. morpholino, aziridino orazetidino radical, 
Arom is phenyl, 

PG is 1-4C-alkyl, 1-4C-alkoxy-1-4C-aIkyl, aryl-1-40alkoxy-1-4C-aikyl, 1-4C-alkoxy-1-4C-alkoxy-1^C- 
alkyl, 1-4C-alkoxy-1-4(>-a!kyl substituted by a SiR8R9R10 radical, tetrahydropyian, tetrahydrofuran, 
aryl-1-4C-alkyl, 3-7C-cycloalk^. 1-4C-aIkylcarbonyl, aryl-carbonyl, 1-4C-alkoxycarbonyl, aryl-1^- 
all^carbonyl. aryl-1-4C-alkoxycarbonyl, a radical SiR8R9R10 or a radical SO2-RII 
wher^n 

R8, R9, R10 are independently from each ottier 1-7C-aIkyl. aryl or aryl-1-4C-alkyl, 
R1 1 is 1 -40-aIkyl or aryl 

where 



wo 2005/058894 



PCT/EP2004/053562 



15 

aryl is phenyl or substituted phenyl having one, two or three identical or different substituents from the 
group consisting of 1-4C-alkyl. 1-4C-alkoxy, carboxyl. 1-4C-alkoxycarbonyl. halogen, trifluoromethyl, 
nitro, trifluoromethoxy and cyano, 

R2 has the meanings as indicated in the outset, 

and the saKs of these compounds. 

One embodiment of aspect e (embodiment 1e) relates to those compounds of the fbmrtula 1 according to 
aspect e, in which 

R2 is 1-4C-alkyl. halogen, hydroxy-1-4C-alkyl, 2-4C-alkenyl, 2-4C-alkynyl, 3-7C-cycloalkyl, 1-4C- 
alkylcarbonyl. 2-4C-alkenyicarbonyl, 2-4C-alkinylcarbonyl or the radical -C0-NI^1 R22, 
where 

R21 is hydrogen or 1-4C-alkoxy-1-4C-alkyI, 
R22 is hydrogen or 1-4C-alkoxy-1-4C-alkyl, 
and the salts of these compounds. 

Anottier embodiment of aspect e (embodiment 2e) relates to those compounds of the formula 1 according 
to aspect e, in which 

R2 is I^C-alkyl, halogen, hydroxy-1^C-alkyl, 2-4C-alkynyl, 1*40alkylcarbonyl, 2-4C-alkenylcarbonyl, 
2-4C-alkinylcarbonyl or the radical -CO-NR21R22. 
where 

R21 is hydrogen or 1-4C-alkoxy-1-4C-alkyl, 
R22 is hydrogen or 1-4C-aIkoxy-1-4C-alkyl, 
and the salts of these compounds. 

A prefemed embodiment of aspect e (embodiment 3e) relates to those compounds of the fonnula 1 
according to aspect e, in which 

R2 is 1 -4C-alkyl, halogen, hydroxy-1-4C-alkyl, 2-4C-alkenyl. 2-4C-alkynyl, 3-7C-cycloaikyl or the radical 
-CO-NR21R22, 
where 

R21 is hydrogen or 1^4C-alkoxy-1-4C-alkyl, 
R22 is hydrogen or 1 -4C-alkoxy-1 -4C-alkyl. 
and the salts of these compounds. 

Particular emphasis is given to compounds of the formula 1, where 
R1 is1-4C-alkyl, 

R2 is 1 -40alkyl, halogen or hydroxy-1 -4C-aikyl, 
R3 is the radical -CO-IMR31R32. 
where 

R31 is hydrogen, 1-7C-aIkyJ or3-7C-cycloalkji, 
R32 is hydrogen, 1-7C-alkyl or 3-7C>cycloaIkyl, 
or where 
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R31 and R32 together and induding the nitrogen atom to wWch they are attached are a pyn^olidino 
radical, 
Arom is phenyl, 

PG is 1-4C-alkyl, 1-4C-alkoxy-1-4C-alkyl. aryl-1-4C-alkoxy-1-4C-allcyl. 1-4C-alkoxy-1-4C-alkoxy-1-4C- 
alkyl. 1-4C-alkoxy-1-4C-alkyl sttostituted by a SIR8R9R10 radical, tetrahydropyran, tetrahydroftiran, 
aryl-1-4C-alkyl. 3-7C-Q«*)alkyl, 1-4C-alkyteaitonyl. aryl-carbonyl, 1-4C-alkoxycatbonyl. atyl-1-4C- 
alkylcarlwnyl, aryl-1-4C-alkoxycarbonyl, a ladfcal SiR8R9R10 or a radical SO2-RII 
wherein 

R8. R9. RIO are Independently fixim each other 1-7C-alM, aryl or aryl-1-4C-alkyl, 
R1 1 1s 1-4C-alkyl or aryl 

where 

aryl is phenyl or substituted phenyl having one. two or three identical or different substituents from the 
group consisting of 1-4C-alkyl. 1^-alkoxy. catboxyl. 1-4C-alkoxycarbonyl. halogen, trifluoromethyl, 
nitro, trifluoromethoxy and cyano, 

and the salts of these compounds. 

Particular emphasis is also given to compounds of the formula 1 where 
R1 is i-AC-^, 
R2 is 1-4C-alkyl, 
R3 is the radical -CO-NR31 R32, 
where 

R31 is 1-4C-alkyl, 
R32is1-4C-alkyl. 
Arom is phenyl, 

PG isaryi-MC-alMoraradicalSIRSRSRIO 
wherein 

R8is1-7C-alkyl 
R9is1-7C-alkyl 
RIO is 1-70-^ 

where 

aryl is phenyl, 

and the salts of these compounds. 



wo 2005/058894 



PCT/EP2004/053562 



17 

The compounds according to the invention can be synthesized from con'esponding starting compounds, 
for example according to the reaction schemes given below. The synthesis is carried out in a manner 
known to the expert, for example as described in more detail In the examples which follow the schemes. 

The con^pounds of the Ibrmula 1 can be prepared for example as outlined in scheme 1. which illustrates 
processes known to the expert and which use known starting materials. 
Scheme 1 



R2 R2 R2 




Arom (2) Arom (3) Arom (1) 



Protection of the phenolic hydroxy group present in compounds of the formula 2 can be accomplished by 
standard procedures, whteh are described for example in T. W. Greene, P. G. M. Wuts, Protective Groups 
in Organic Synthesis (3*^ edition). Wiley, New York, 1999. Suitable protecting groups PG that are to be 
mentioned are for example ether, ester, sulfonate and silyl ether groups. Examples of protection groups 
PG whidi are to be mentioned are methyl, methoxymethyl, benzyloxynnethyl, p-methoxybenzyloxymethyl, 
o-nitrobenzyloxymethyl, p-nltrobenzyloxymethyl, ethoxyethyl. t-butoxymethyl. methoxyethoxymethyl, 2- 
(trimethylsilyl)-ethoxymethyl, tetrahydropyranyl, tetrahydrofuranyl, t-butyl, benzyl, p-methoxybenzyl, o- 
nitrobenzyl, p-nitrobenzyl, 2,6-dlmethylbenzyl, cyclohexyl, trimethylsilyl, triethylsilyl, triisopropylsilyl, 
dimethylisopropylsilyl, diethylisopropylsilyl, dimethylthexylsilyl, t-butyldimethylsilyl, t-butyldiphenylsilyl, 
tribenzylsilyl, triphenylsilyl, diphenylrnethylsilyl, pivaloate. benzoate, mesitoate, t-butyl cart)onate, 
methanesulibnate or toluenesulfonate radicals. 

The compounds of the formula 1 can be obtained from corresponding compounds of the formula 3 by 
methods known to the expert, for example by an asymmetric reduction, which can be preformed for 
example as an asymmetric catalytic reduction. 

The invention thus further relates to a process for the preparation of compounds of the formula 1 , in which 
R1, R2, R3, Arom and PG have the meanings as indicated In the outset which comprises an asymmetric 
reduction of compouncte of the formula 3, in which R1 , R2, R3, Arom and PG have the meanings as 
indicated in the outset. 

The invention thus further relates to a process for the preparation of compounds of the formula 1, in which 
R1, R2, R3, Arom and PG have the meanings as indicated in the outset which comprises an asymmetric 
catalytic reduction of compounds of the formula 3, in which R1, R2, R3, Arom and PG have the meanings 
as indicated in the outset 



wo 2005/058894 PCT/EP2004/053562 

18 

One example of such an asymmetric catalytic reduction to be emphasized is the asymmetric catalytic 
hydrogenation reaction. A great variety of catalysts is available for this kind of transfonmaton (see for 
example the following literature: Chem. Rev. 2003. 103, 3029-3069; Eur. J. Org. Chem. 2003, 10, 1931- 
1941; Synthesis 2003, 11, 1639-1642; Chem. Eur. J. 2003. 9, 2953-2962; Angew. Chem. 2001, 113, 40- 
75). 

Active hydrogenation catalysts suitable for the above mentioned transfonnation can be derived from 
precatalysts which are characterized by thefomiula MDmXnPoLp, wherein 
M is a transition metal, preferably riiodium (Rh). aithenium (Ru) or Iridium (Ir); 
D is a 7C-donor ligand, like for example an olefin, arena, or cydopentadiene; 

X is an anionic heteroatom ligand, like for example carix>xyl, 1 -4C-alkoxy, hydroxyl or preferably halogen, 

especially chlorine; 

P is a chiral ligand, preferably a chiral phosphoais ligand, especially a chiral diphosphine or a chiral 
aminophosphine ligand; 

L Is an additional donor ligand. like for example a phosphine or preferably an amine or a chiral diamine; 
and m, n, o, p are 0, 1, 2, 3. 

These precatalysts are preferably used as Isolated species (see for example Angew. Chem. 1998, 110, 
1792-1796) or can be prepared in situ by mixing one or more of the figands with the corresponding metal 
precursor (see for example J. Am. Chem. Soc. 1995, 117, 2675-2676). Bcamples of metal precursors that 
are to be mentioned are [Rh(cod)CI]2, [Rh{nbd)Cr|2, [Rh(cp*)Cl2]2 IRu(cod)(2-methylallyl)2l, 
[Ru2Cl4(benzene)2], tRuCl2(p-cymene)]2, [RuCl2(PPh3)2l. llr(cod)CI]2. wherein the following abbiBvlations 
are used: cod = cyclooctadiene, nbd = norbomadiene, cp* = pentamethylcyciopentadienyl. 

A great variety of chiral phosphorus ligands P is known to the expert which can be used in active 
hydrogenation catalysts mentioned above in the catalytic asymmetrical hydrogenation of aromatic ketones 
(see for example Chem. Rev. 2003, 103, 3029^069 or Synthesis 2003. 1 1 . 1639-1642). 

One dass of chiral phosphorus ligands P particulariy suitable for the catalytic asymmetrical hydrogenation 
of aromatic ketones are chiral diphosphine ligands, among which the foltowing ligands are to be 

mentioned: 

2,2'-Bis(diphenylphosphanyl)-1,r-binaphthyl(BINAP). 2.Z-Bis(di-4-tolylphosphanyl)-1.r-binaphthyl 
(ToIBINAP), 2,2'-Bis(di-3,5-xylylphosphanyl)-1,r-binaphthyl pCylBINAP). 2,3- 
Bis(diphenylphosphanyl)butan (CHIRAPHOS). 2.3-0-lsopropyliden-2,3-dihydroxy-1,4- 
bjs(diphenylphosphanyI)butan (DlOP) 

2,4-Bis(diphenirtphosphino)pentane (BDPP), P,P-1.2-phenylene-bis[2,5-dimethyl-7-phosphabicyclo 
[2.2.1]heptane], (M©-PennPhos), 2,2'-Bjs(diphenylphosphanyl).1,r-dicyclopentane (BICP), 4,12- 
Bis(di(3,5-xj^)phosphlnoH2.2J-paracydophane (XyW-PHANEPhos). 2.2*,6,6'-Telramettioxy-4,4'- 
bis(di(3,5-xylyl)phosphlno)-3,3'-blpyrfdine (Xyly»-P-Phos), 2.2'-Bis(diphervIphosphan^)-1,1'-biphen^ 
(BiPhep). 
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A further dass of chiral phosphorus ligands P particulariy suitable for the catalytic asymmetrical 
hydrogenatlon of aromatic ketones are aminophosphlne ligands, among which the following ligands are to 
be mentioned: 

2'^2-Diphenylphosphanylferiocenyl)^sopropyM,5-dlhydrD-o 2-(2-Diphenylphosphanylfem)cenyl)- 
4-tert"butyl-4,5-dihydno-oxazole. 2-<2-DlphenylphosphanyIJenTocenylHi3henyK5HJihydiOH3 2-{2- 
|Bis-<3,5-dlmethylphenyl)-phosphanyI^fiBrrooenyl^ and 2-{2-(Bis-(3,5-bls- 

trifluoromethylphenyl)-phosphanyl]-fenocenyl}-4-isopropyl-4,5-^ 
thlophen-3-yl)-4^sopropyl-4.5-dihydro-oxazole,4-Ben27l-^^^ 

4,5-dihydro-oxazole, 2-<2-Dlphenylphosphany!-phenyl)-4-isopropyl-4,5-dihydro-oxazoIe and 2-(4- 
Diphenylphosphanyl-2,5Hllmethyl-thlophen-3-yl)-4-lsopropylA5Ki^ 

In addition to the chiral phosphorus ligands P mentioned above, the hydrogenatlon catalyst can contain 
one or more additional donor ligands L, like for example phosphine or amine figands. Phosphine ligands L 
which are to be mentioned are trimethylphosphine, triethylphosphine, tributyl-phosphine, 
tricydohexylphosphine, tri(p-tolyl)phosphine, diphenylmethylphosphine, dimethylphenylphosphlne, bis- 
diphenylphosphlnoethane, bis-diphenylphosphlno-propane, bls-diphenylphosphinobutane, bls- 
dimethylphosphinoethane, bis-<limethylphosphlnopropane and especially triphenylphospNne. Amine 
ligands L which are to be mentioned are methylamine, ethylamine. propylandne, butyiamine, penfylamine, 
hexylamine, cyclopentylamlne. cydohexylamlne, benzylamine. dimethylamine, diethylamine, 
dipropylamine, dihexylamine, dicyclopentylamine, dicyclohexylamine, dibenzylamine, drphenylamine, 
trimethylamine, triethyfamine, tripropylamine, tributylamine, tripentylamine, trihexylamine, 
tricyclopentylamine, tricyclohexylamine, tribenzyiamine, phenylethylamlne, triphenylamlne, 
methylenedlamine. ethylenediamine. 1 ,2-diaminopropane, 1.3-diaminopropane, 1,4-diaminobutane. 2,3- 
diaminobutane, 1,2-cydopentanediamine, 1,2-cydohexanediaminei N-methylethylenediamine, N,N'- 
dimethylethylenedlamine, N,N,N'-trimethylethylenediamine. N,N,N',N'-tetramethylethylenediamine, o- 
phenylenediamine and p-phenylenediamine. Chiral amine ligands L which are to be emphasi;%d are 1,2- 
Dlphenylethylendiamln (DPEN), 1,1-Dj(4-anisyl)-2-isobulyl-1,2-elhylendiamin (DAIBEN). 1,1-DI(4nanlsyl)- 
2-lsopropyl-1.2-ethylendiamln (DAIPEN), or 1,1-DI(4-anlsyl)-2-fnethyl-1^-ethylendiamin (DAMEN). and 
Cydohexan-1,2-diamin. These chiral amine ligands L are preferably used in combination with chiiaf 
diphospine ligands P in the active hydrogenatlon catalysts. 

Effective asymmetric reduction of prochiral ketones can be achieved using these precatalysts. The 
optimization of the reaction conditions (temperature, hydrogen pressure, solvent) and the choice of 
additives (for example inorganic or organic bases like KOH, NaOH, K2CO3, KO*Bu) can be accomplished 
by the person skilled in art 

Particulariy suitable for the asymmetric catalytic hydrogenatlon of compounds of the fbnnuia 3 to 
compounds of the fbmnula 1 are the active hydrogenatlon catalysis described for example in the European 
Patent EP 0718265. in the Patent Applicalion WO 04/050585 and In Angew. Chem. 2001. 113. 40. 
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Exemplary hydrogenation catalysts, which are particulariy preferred to transform ketones of the formula 3 
Into alcohols of the fomiuia 1 are the complexes RuCl2[(S)-BINAP]{(S)-DAIPEN], RuCl2[(S)-Xy|.p- 
Phos][(S)-DAIPEN]. RuCl2[(S)-Xyl-BINAP]I{S^DAIPENl. RuCl2[BiPhep][(S>-DAIPEN]. and (RuCyCS)- 
TolBINAP])2(Et3N)and especially RuCl2(PPh3)I2K2KSm)KliphenylphosphanylferrocenylH(SHsoprop^^ 
4,5-dlhydio-oxazole] (known from WO 04/050585). 

Alternatively, prochfral ketones can he reduced by transfer hydrogenation (see for example Tetrahedron: 

Asymm. 1999, 10, 2045-2061). Using this method, small organic molecules, like for example isopropanol 

or formic add, serve as hydrogen source. Suitable precatalysts, which can be used for this transformation, 

are described by the fonnula M'D'mX'nA'o, wherein 

M IS a transition metal, preferably rhodium (Rh), ruthenium (Ru) or iridium (Ir); 

D' is a ac-donor ligand, like for example an olefin, arene, or cydopentadiene; 

X' is an anionic heteroatom ligand, like for example carboxyl, 1-4C-alkoxy, hydroxyl or preferably halogen, 
espedally chlorine; 

A' is a chiral ligand, for example a phosphine, bipyridine, phenanttiroline, tetrahydrobioxazole. diamine, 
polyurea, diimine or preferably a phosphinooxa230line. monosuifonated diamine, p-amlnoalcohol, 
aminophosphine (for representative examples see for exarnple Tetrahedron: Asymm. 1999, 10. 2045- 
2061 or WO 04/050585) 
andm, n, oare 0. 1,2,3. 

These precatalysts are preferably used as isolated species or can be prepared In sUu by mbdng the 
ligands with the corresponding metal precursor. Examples for metal precursors that might be mentioned 
are [Rh(cod)CI]2. IRh(nbd)CI]2. IRh(cp*)Cl2]2 IRu(cod)(2-methylallyl)2], [Ru2a4(benzene)2], IRuCl2(p- 
cymene)]2, [RuCl2(PPh3)2], [lr(cod)CI]2, wherein the following abbreviations are used: cod = 
cydooctadiene. nbd = norbomadiene, cp* = pentamethytcyclopentadienyl. 

Effective asymmetric reduction of prochiral ketones can be achieved using these precatalysts. The 
optimization of the reaction conditions (temperature, hydrogen source, solvent) and the choice of additives 
(for example inorganic or organic bases like KOH, NaOH, K2CO3, KO^u) can be accomplished by the 
person skilled in art. 

Further methods to perform the asynunetric reduction mentioned above are known to the expert and are 
described for example in E. N. Jacobsen, A. Ptaltz, H. Yamamoto, Comprehensive Asymmetric Catalysis, 
Vol. l-lll, Springer. Beriin, 1999. These methods indude the reduction of prochiral ketones using chiral 
redudng agents, for example chiral boranes, preferably dilsopinocampheyichloroborane, as disdosed for 
example in Aldridiimica Acta 1987, 20(1), 9-24. 

Alternatively, an achirai redudng agent in the presence of a chiral auxiliary or a chiral catalyst can be 
employed. Examples for achinal redudng agents that might be mentioned are boiane (available as 
complex witii dlmettiyi sulfide, THF. 1 .4-thioxane, phenylamine) or catecholborane. Chiral auxiliaries 
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include - among many others - enantlopure diphenyl-pymolidin-2-yl-methanol or oxazaborolidines (see for 
example Angew. Chem., Int Ed. Engl. 1998, 37, 1986-2012), 

Another method to reduce prochiral ketones In an asymmetric manner is the hydrosilylation reaction. 
Typically, an achiral sllane (for example triethylsilane, dimethylphenylsilane or methyldlphenylsilane) is 
used in combination with a chiraf catai^. One of the many possibifities to obtain suitable chiral catalysts 
is the combination of Rhodium complexes (for example {rai(<^doodadiene)CI}2 or {RhCI(ethylene)2}2 with 
chiral phosphanes (see for example Angew. Chem. 2002, 114(20), 4048-4050 or Angew. Chem. 2003. 
115(11), 1325-1327). 

Mematively, enzymatic methods might be used for the reduction of prochiral ketones (see for example 
Chem. Rev. 1992, 92, 1071-1140, Tetrahedron: Asymm. 2003. 14, 2659-2681). Examples for biological 
systems that might be mentioned are baker's yeast (Synthesis 1990. 1-25), alcohol dehydrogenases from 
baker's yeast, Pseudomonas sp. Strain PED (J. Org. Chem. 1992, 57, 1526-1532), L kefir (d. Org. Chem. 
1992, 57. 1532-1536), G. (^ndldum, or Rhodococcus rubber {J, Org, Chem. 2003. 68, 402-406). 

Cleavage of the protecting group PG present in compounds of the formula 1 can be accomplished using 
standard methods, described for example in T. W. Greene, P. G. M. Wuts, Protective Groups in Organic 
Synthesis (3"* edition), Wiley, New York. 1999. The deprotected diols of the fonmula 4 are valuable 
precursors for the synthesis of enantiomericaWy pure 7H-8,9-dihydro-pyrano[2,3-c]imidazo-{1,2-a]pyridlnes 
of the general formula 5, as shown in a general way in the following scheme 2. 
Scheme 2: 




Arom (1) Arom (4) Aiom (5) 



The cydlzation step is carried out under conditions known to ttie expert Suitable reaction conditions are 
inter alia Mrtsunobu conditions, for example using DIAD (diisopropyl azodicart>oxylate) in ttie presence of 
triphenylphosphine. The enantiomeric excess of the starting material of the formula 1 can thus be 
transferred to pharmaceutically active compounds of the formula 5 with the preferred stereodiemical 
configuration of the Arom radical. 

The invention tfius furttier relates to the use of compounds of ttie fonmula 1, in \Mch R1, R2, R3, Arom 
and PG have the meanings as indicated in the outset, for the preparation of compounds of the formula 4 
and their salts, in v\^k:h R1, R2, R3 and Arom have the meanings as indicated in ttie outset 
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Furthermore the Invention relates to the use of compounds of the fonnula 1, in which R1, R2. R3, Arom 
and P6 have the meanings as indicated In the outset, for the preparation of compounds of the fomiula 5 
and tfieir salts, in which R1 , R2, R3 and Arom have the meanings as indicated in the outset 

Compounds of the fonnula 2 are known for example from WO 03/0141 23, or they can be piepared In a 
known manner, analogously to known compounds. In contrast to WO 03/014123 a further purification step 
of compounds of the formula 2 is required prior to conversion to compounds of the formula 3. because the 
purity of the compounds of the formula 3 has a major impact on the reaction conditions and the outcome 
of the asymmetric catalytic hydrogenatlon. Compounds of the fonnula 2 can be purified for example by a 
crystallization step in the presence of a suitable organic acid, as described in an exemplary manner in the 
examples. Alternatively, compounds of the fonnula 3 can be purified by other methods known to the 
expert. 

One advantage of performing the asymmetric catalytic reduction on the stage of compounds of the 
formula 3 instead of compounds of the fonnula 2 is that the introducfion of the protecting group PG alfows 
the use of a larger variety of hydrogenatlon catalysts, such as catalysts which are not compatible with 
certein functional groups, like for example polar and/or chelating groups In the substrate, tike for example 
an aromatic hydroxy functionality which is present in compounds of the fonmula 2. 

Another advantage of perfonming the asymmetric catalytic reduction on the stage of compounds of the 
fonmula 3 instead of compounds of the fonnula 2 is that by the introduction of a suitable protecting group 
PG the solubility of the substrates for the asymmetric catalytic reduction in the solvent used for carrying 
out the reduction can be increased. Otheiwise unsbluble or only slightly soluble compounds of the fonnula 
2 can more conveniently be subjected to the reduction described above if they are first transfonned to 
compounds of the formula 3, which transfonmation can render these compounds more soluble in solvents 
generally used in reduction reactions described above. 
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Examples 

The examples below serve to Illustrate the invention in more detail without limiting it Further compounds 
of the formula 1 whose preparation is not described explicitly can likewise be prepared in an analogous 
manner or in a manner known per se to the person skilled in the art, using customary process techniques. 
The abbreviation ee stands for enantiorheric excess, v for volume. For the assignment of NMR signals, the 
following abbreviations are used: s (singlet), d (duplet), t (triplet), q (quartet), mo (multiplet centred), b 
(broad). The following units are used: ml (millilitre), I (litre), nm (nanometer), mm (millimeter), mg 
(milligramme), g (gramme), mmol (millimol), N (nonnal), M (molar), min (minute), MHz (megahertz). 

Furthermore the following abbreviations are used for the chemteal substances indicated: 

DMF dimethylfomnamide 
Thexyl 1 , 1 ,2-trimethylpropyl 

THF tetrahydrofuran 

All of the HPLC columns used for preparative and analytical purposes are commercially available: 

• CHIRALPAK® AD-H, CHIRALCEL® OD-H: DAICEL Chemical Industries Ltd, Tokyo or Chiral 
Technologies-Europe SARL, llkirch, France 

• XTerra RP 18: Waters Corporate, MiHbrd, Massachusetts, USA. 

Compounds of the formula 1 

1. 8-Benzyloxy-7-[(3/7)-34iydroxy<^-phenyl-propyl]-2,3<limethyl-imidazo[1,2-Q]pyridlne-^ 

carboxylic acid dimethylamide ' 

Route A: A flame-dried flask filled with argon was charged with toluene (180 ml), which had been 
thoroughly degassed with argon. The ketone 8-benzyloxy-2.3-dimethyl-7-(3-oxo-3-phenyl-propyl)- 
imida2K)[1,2-^lpyridine-6-carboxyHc add dimethylamcde (Z30 g, 5.0 mmol) was added and stirring was 
continued until a dear solution was obtained (approximately 10 minutes). After addition of the 
hydrogenation catalyst RuCl2(PPh3)[2-(2<<Sin)-diphenylphosphanylfenx)cenyl)-4(S)-isopropyl 
oxazole] (220 mg, 0.25 mmol. 5 mol-%) stirring was continued for another 20 minutes. The obtained red- 
brown solution was treated w'rth 1 N sodium hydroxide solution (60 ml), which had been degassed with 
argon prior to use. Under Inert conditions, ttie biphasic mixture was transfenred to a 1 1 steel autodave 
equipped with a glass inlay, which had been filled with argon. The autodave was pui^ed with argon and a 
hydrogen pressure of 80 bar was applied. After a reaction time of 3 days at 40 C tiie mixture was 
removed from the autodave and a pH-vaiue of 8 was adjusted by addition of 6 N hydrochloric add. The 
phases were separated and the aqueous phase was extracted wHh ethyl acetate (2x15 ml). The 
combined organic phases were washed with water (40 nrd), dried over sodium sulfate, and concentrated in 
vacuo. The residue (6 g of a green oil) was purified by flash chromatography [80 g of silica gel, eluant: 
dichloromethane / methanol = 100:3 (v/v)]. A green, foamy solid was isolated which was dried in vacuo. 
The fifle compound {22, g) was obtained in 96 % yield (melting point 52-54 *'C) and was pure by means of 
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^H-NMR spectroscopy. The optical purily of the title compound was determined by chiral HPLC 
(enantiomeric excess: 78 %). 

^H-NMR (200 MHz, dmso^e): 5 = 1.73 (mc. 2 H), 2.34, 2.35 (2 s. 6 H), 2.49 (mo), 2.74. 2.91 (2 s, 6 H). 
4.46 (mc. 1 H). 5.16 (d, 1 H). 5.61 (s. 2 H). 7.29 (mc 10 H). 7.87 (s. 1 H). 

Conditions for the HPLC-separation of the enantiomers: Chiral column: Chiralcel OD-H 250 x 4.6 mm, 
5^m. - Eluant 90 % fi-hexane / 10 % isopropanoL ~ Flow: 1 ml/min. - Temperature: 30 *C. - Diode anay 
detection at 220, 240, and 254 nm. - Retention time (3R)-enantiomer 22.7min / 87.8, 88.6, 88.6 area-%. 

- Retention time (3S)-enantiomer 28.3 min / 10.7, 10.5, 10.5 area-% 

Route B: In a flame-dried flask filled with argon, the ketone 8-ben^oxy-2,3-dimethyl-7-(3-oxo-3-phenyl- 
propyl)-lmldazo[1.2-a]pyridln6-6-carl)Qxylic add dimethylamlde (4.00 g. 8.8 mmol) was suspended in dry 
isopropanol (400 ml) which had been degassed with argon. Potassium terf-butylate (1.20 g. 9.8 mmol) 
was added to the stin-ed suspension, at which point a yellow solution was obtained. The hydrogenation 
catalyst RuCl2[(S)-BINAP][(S>-DAIPEN] (100 mg, 0.09 mmol, 1 mol-%) was added next and slimng was 
continued for 20 minutes. Under inert conditions, the reaction mixture was transfened to a 1 1 steel 
autoclave equipped with a glass inlay, which had been tilled with argon. The autoclave was purged with 
argon and a hydrogen pressure of 40 bar was applied. After a reaction time of 22 hours at room 
temperature, the reaction mixture (a yellow solution) was removed from the autoclave and concentrated to 
a volume of 80 mi. The residue was diluted with ice water (100 ml) and dichloromethane (120 ml) and a 
pH-value of 8 was adjusted by addition of 2 N hydnochloric add. The phases were separated and the 
aqueous phase was extracted with dichloromethane (3 x 30 ml). The combined organic phases were 
washed with water (30 ml), dried over sodium suKate, and concmtrated in vacuo. The residue was 
purified by flash (^jpmatography [200 g of silica gel, eluant dichloromethane / methanol (v/v)]. A , 

green oil was isolated which solidified upon drying In vacuo. The title compound (3 J2 g) was obtained in 79 
% yield (green foamy solid, melting point 58-60 **C) and was pure by means of ^H-NMR spectroscopy. 
The optical purity of the title compound was determined by chiral HPLC (enantiomeric excess: 74-75 %). 

^H-NMR (200 MHz. dmso-de): 5 = 1.73 (m^ 2 H), 2.34, 2.36 (2 s, 6 H), 2.49 (mj, 2.74, 2.91 (2 s, 6 H). 
4.46 (mc, 1 H). 5.16 (d, 1 H), 5.61 (s, 2 H), 7.29 (m^ 10 H), 7.87 (s, 1 H). 

Conditions fertile HPLC-separation of the enantiomers: Chiral column: Chiralcel OD-H 250x4.6 mm, 
5jim. - Eluant 90 % /}-hexane 710% Isopropanol. - Flow: 1 ml/min. - Tenrtperatire: 30 *C. - Diode array 
detection at 220. 240, and 254 nm. - Retention time (3/?)-enantiomen 25.6 min / 84.6, 84.3. 84.9 area-%. 

- Retention time (3S)-enantiomen 31.8 min / 1Z3, 12.4. 12.2 area-% 



2- 8-[Dimethyl-{1,1^4rimethyl^)ropyl)-silanyloxy]-7-[(3/?)-34iydroxy-3-phenyl^^^ 
dimethyi-imldazo[1,2-a]pyr[dine-6-carboxyllc acid dimethylamide 

In a flame-dried flask filled vwth argon, the ketone 8-{dimethyl-(1,1.2-trimethyl-propyl)-silanyloxy]-2.3- 
dlmefliyl-7-(a<)xo-3^phenyl-propyl)Hmida2o[1,2-a]pyridlne^ add dimethylamide (2.55 g, 5.0 
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mmoO was dissolved In toluene (180 ml), which had been thoroughly degassed with argon. The 
hydrogenation catalyst Rua2(PPh3)I2-(2KS„HiptenylphosphanylferrocenylH(SHsopropyM^^ 
oxazole] ( 220 mg. 0.25 mmd. 5 mol-%) was added and the mixture was stirred for 30 minutes at room 
temperature. The obtained red-brown solution was treated with 1 N sodium hydirodde solution (60 ml), 
which had been degassed with argon prior to use. Under inert conditions, the biphasic mixture was 
transferred to a 1 1 steel autoclave equipped with a glass inlay, which had been filled with argon. The 
autoclave was purged with argon and a hydrogen pressure of 80 bar vras applied. After a reaction time of 
3 days at 40 » C the mixture was removed lirom the autoclave and a pH-value of 8 was adjusted by 
addition of 2 N hydrochloric add. The phases were separated and the aqueous phase was extracted with 
ethyl acetate (2 x 20 ml). The combined organic phases were washed with water (2 x 20 ml), dried over 
sodium suHate, and concentrated In vacuo. The residue (4 g of a green oil) was purified by flash 
chromatography (60 g of silica gel, etuant ethyl acetate / petrol ether = 8:2 (v/v)]. A green oil was isolated 
wWch solidified upon drying In vacuo. The title compound (2.2 g) was obtained In 86 % yield. The foamy 
sond showed a melting point of 56-58 'C and was pure by means of ^H-NIVIR spectroscopy. The optical 
purity of the title compound was detennlned by chiral HPLC (enantiomeric excess: 88 %). 

'H-NMR (200 MHz, dmso-de): 5 = 0.32 (s. 6 H). 0.93 (d. 6 H), 0.97 (s, 6 H). 1 .81 (m^ 3 H). 2.27 (s. 3 H). 
2.32 (s. bs. 4 H). 2.65 (bmc 1 H). Z78. 2.92 (2 s, 6 H). 4.49 (m^ 1 H). 5.17 (d. 1 H), 7.28 (mc. 5 H), 7.73 
(s. 1 H). 

Conditions for the HPLC-separation of the enantiomers: Chlral column: CSiiralcel OD-H 250 x 4.6 mm, 
5pm. - Eluant 95 % /i-hexane / 5 % isopnopanol. - Flow: 1 ml/min. - Temperature: 35 "C. - Diode anay 
detection at 220 and 254 nm. - Retention time (3R)^nanflomen 1 1 .3 min / 9Z7. 93.8 arBa-%. - Retention 
time (3S)-enantiomen 18.7 ntin / 5.7, 5.9 aiBa-%. 



Starting Materials 

A 8-Hy<lro*y-2,3-dlmethyJ-7-(3^xo-3iJhenyli)ropyO-imidazo[1,2-«]|vrIdlne-6Kartox^ 
dimetiiylainlde 

(a) In a flame-dried flask filled witti argon, a suspension of «ie alcohol 8-hydroxy-2,3-dimethyl-imidazo(1,2- 
a]pyridine-6-cari)oxyllc add dimethylamide (50.0 g. 214 mmol) in dry dichlorometiiane (1.2 1) was treated 
witti A/,Aklimefliylmethyleneiminium iodide (40.3 g, 218 mmol). The reaction mixture was stin^d for 1 hour 
at room temperature. In tiie beginning, a dear solution was obtained, wittiin 10 minutes ttie fomiation of a 
predfritate was observed. The solvent was ttien removed under reduced pressure. 

(b) The rotary evaporator was filled with argon, ttie oolouriess solid (7-dimettiylaminomefliyl-6- 
dimettiylcari>amoyl-84iydroxy-2.3-dimettiyl-imidazo(1.2.a]pyridin-1-ium iodide) was dried in vacuo, and 
was dissohred in dry DMW (1.1 1) which had been pre-heated to 50 'C. An almost dear solution was 
obtained, which was treated wHh potassium caitonate (30.4 g. 220 mmol) and 1-(1-phenyl-vinyl)- 
pynoOdine (CAS 3433-56-5, 82.5 g. purity: 90 weight-%. 428 mmol). In a pre-heated oil batti, the brown 
sdution was stirred for 30 minutes at 50 "C and was then poured onto a stined mixture of ammonium 
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chloride (130 g), water (200 ml), ice (300 g), and dichloromethane (600 ml). Stining was continued for 
several minutes and the pH-value was adjusted to pH = 8 by addition of 6N hydrochloric add. The phases 
were separated and the aqueous phase was extracted witii dichlorometiiane (3 3( 100 ml). The combined 
organic phases were washed with water (2 x 100 ml), dried over sodium sulfate and concentrated under 
reduced pressure (DMF was removed at a temperature of 60 ''C). A dark-brown oily residue (80 g) was 
obtained which was dried In vacuo. 

(c) The residue (crude title compound) was purified by filtration over silica gel [500 g, eluant etiiyl acetate 
(removal of aoetophenone fornied by cleavage of excess enamine), then ethyl acetate / mettianol ^ 8:2 
(v/v)]. A red4>rown solid was isolated (60 g of oude titie compound. HPLC-purity: 88.08 %) which was 
dried in vacuo, dissolved in methanol (200 ml), and treated witii fumaric acid (25.5 g, 220 mmoi). The 
brown suspension was stinned for 20 minutes at 40 X, at which point a dear solution was obtained. The 
solution was concentrated under reduced pressure until a dense suspension was formed. Acetone (120 
ml) was added and the mixture was concentrated again until a dense suspension was formed. The slunry 
was diluted wltti acetone (150 ml) and was stin-ed at 40 (30 minutes), room temperature (19 hours), 
and at 0 *C (2 hours). The precipitate, which was fomned, was removed by filtration, washed with acetone 
(20 ml) and diethyl etiier (50 ml), and dried in vacuo. A colouriess solid (51 g, 49 % yield, melting point 
196-198 *C, HPLC-purity: 98^4 %) was obtained which was characterized by ^H-NMR spectroscopy as 
the salt of ttie fifle compound and fumaric add in a molar ratio of 1 :1 . 

(d) The salt of the titie compound and fumaric add (50 g, 104 mmol) was added portion-wise to a mixture 
of sodium bicarijonate (42 g, 500 mmol), water (400 ml), and dichlorometiiane (400 ml). The biphasic 
mixture was stirred for 5 minutes. The phases were separated and the aqueous phase was extracted with 
dichloromethane (2 x 50 ml). The organic phases were washed wth water (2 x 100 ml), dried over sodium 
suHate^ and concentrated under reduced pressure. A colouriess, foamy solid wa$ isolated, which was 
characterized as the titie compound (37.7 g. 99 % yield, 49 % overall yield). The sample was pure by 
means of ^H*NMR spectrt>soopy and showed an HPLC purity of 99.07 %. 

'H-NMR (CDCI3. 200 MHz): S = 2.32. 2.37 (2 s. 6 H), Z95 (s), 3.05 (bs), 3.14 (s. E 8 H), 3.42 (mc. 2 H), 
7.29 (s, 1 H). 7.47 (mo, 3 H), 8.00 (m^ 2 H). 

Conditions for tiie determination of purity by HPLC: Column: ISO x 4.6 mm XTerra RP 18 5 (un. - Eluant 
0.01 M KH2PO4 (pH 2.0) / acetonttrile / water 90:10:0 (v/v/v) [0 min] to 15:80:5 (v/v/v) [30 min]. - Row: 1.0 
ml/min. - Temperature: 30 ''C. - Diode anay detection at 245 nm. - Retention time: 9.4 min / 99.07 area- 



B. 8-Berizyloxy-2,3Kilmethyl-7-(3K>xo^-phenyl-propyO-inrildazo[1,2-a]p^^^ 
acid dimeth^amide 

In a flamenlried flask filled with argon, the hydroxyketone 8-hydroxy-2,3-<limetfiyl-7-(3-oxo-3-phenyl- 
propyl)-lmldazo[1,2-a]pyridine-6-cart)oxylic add dimetiiylamlde (5.00 g, 13.7 mmol) was suspended in dry 
DMF (100 ml). The stirred mbcture was treated witti potassium cart)onate (1.90 g, 13.7 mmol) and benzyl 
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chloride (slow addition of 1.50 ml, 1 .65 g, 13.0 mmol). A light-green suspension was obtained which was 
heated to 55 **C. After a period of 5 hours, the reaction mixture was cooled to 0 **C and poured onto a 
stirred mixture of saturated ammonium chloride solution (200 ml) and dlchloromethane (350 ml). Stining 
was continued for several minutes, the phases were separated, and the aqueous phase was extracted 
with dichloromethane (2 x 50 ml). The combined organic phases were washed with water (2 x 50 ml), 
dried over sodium sulfate, and concentrated under reduced priessure. The residue, 10 g of a dark-green 
sticky oil, was purified by flash chromatography (180 g of silica gel, eluant ethyl acetate). A colouriess 
solid (6.0 g, 96 % yield) was isolated which was treated with acetone (15 ml). The suspension was filtered. 
The residue was washed with acetone (3 ml) and diethyl ether (10 ml) and dried In vacuo applying a 
temperature of 40 ^'C. Colouriess crystals of the title compound (3.2 g, 51 % yield) were obtained which 
showed a melting point of 156-158 and were pure by HPLC and ^H-NMR analysis. 

'H-NMR (200 MHz. dmso-de): 5 = 2.36. 2.39 (2 s, 6 H). 2.77. 2.84 (nic. s, £5 H). 2.98, 3.01 (s, mc. £5 H). 
5.73 (s. 2 H), 7.32 (mc, 5 H). 7.49 (t 2 H). 7.63 (t, 1 H), 7.85 (d, 2 H). 7.96 (s, 1 H). 

Conditions for the detemnination of purity by HPLC: Column: XTerra RP 18 150 x 4.6 mm 5 pni. - Eluant 
0.01 M KH2PO4 buffer (pH 2) / CH3CN / H2O - Gradient 90:10:0 (0 min) to 15:80:5 (30 min). - Flow: 
1 ml/mln. - Temperature: 30 ^'C. - Diode array detection at 245 nm - Retention time: 14.5 min / 99.79 
drea-%. 

C. 8-[Dimethyl-(1,1,2-trimethyli)ropyl)^ilanyloxy]-2,3Klimethyl-7K3-oxo-3-phenyl-^^^ 
imidazo[1,2-a]pyridine-6-carboxylic acid dimethyiamlde 

In a flame-dried flask filled with argon, the hydroxyketone 8-hydroxy-2,3-dimethyl-7-(3-oxo-3-phenyl- 
propyl)-imidazo[1,2-a]pyridine-6-cart)oxylic ackl dimethyiamlde (3.00 g, 8.2 gimol) was.suspended in dry 
OMF (30 mi). The mixture was treated witfi Imidazole (0.95 g. 14.0 mmol) and was stirred for several 
minutes until a dear solution was formed. Upon addition of tiiexyldimethylsilyl chloride (2.70 ml, 2.45 g, 
13.7 mmol) a yellow solution was obtained, which was stin^d for 1 hour at room temperature. The reaction 
mixture was poured onto a stirred mixture of ice (20 g), saturated ammonium chloride solution (20 ml), and 
dichloromethane (40 ml). Stirring was continued for several minutes, the phases were separated, and the 
aqueous phase was extracted with dichloromethane (2x15 ml). The combined organic phases were 
washed witin water (20 ml), dried over sodium sulfate, and concentrated under reduced pressure. The 
residue, 5 g of a sticky, brown oil, was purified by flash chromatography [80 g of silica gel, eluant petrol 
etfier / etiiyl acetate = 8i2 (v/v)]. A sticky, colouriess oil was isolated which was co-evaporated twice in the 
presence of dry toluene. After drying In vacuo, a colouriess foamy solid (3.9 g, 94 % yield) was obtained 
which was characterized by ''H-NMR spectroscopy as a mbcture of tfie fifle compound (94 weight-%) and 
toluene (6 weight-%). 

^H-NMR (200 MHz, dmso-de): 5 = 0.38 (s. 6 H), 0.83 (d. 6 H), 0.89 (s, 6 H). 1.74 (septet, 1 H). Z30 (s, 3 H 
+ toluene), 2.36 (s. 3 H), 2.90 (bs, 5 H), 3.01 (s, 3 H), 3.21 (mc 2 H), 7.23 (mc. toluene), 758 (mc, 3 H). 
7.85(s.1 H),7.94(mc2H). 
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Conditions for the detemnination of purity by HPLC: Column: XTenB RP 18 150 x 4.6 mnn 5 nm. - Eluant 

0. 01 M (NH4)HC03 buffer (pH 8) / CH3CN. - Gradient 90:10 (0 min) to 50:50 (15 min) to 20:80 (20 min). 
then isocratic. - Row: 1 ml/min. - Temperature: 30 ''C. - Diode array detection at 240 nm. - Retention 
time: 23.47 min / 99.20 area*%. 

Use of compounds of the formula 1 for the synthesis of tricyclic imidazopyridines of the formula 5 

1. 8-Hydroxy-7-[(3/Q*34iydro3c/-^-phenyii>ropyq-%3Klimethyl4mldazo[1,2^^ 
carboxylic acid dimethyiamide 

In a flame-dried flask filled with argon, the benzyl ether 8-benzyloxy-7-[(3/?)-3-hydroxy-3-phenyl-propyl]- 
2,3-dimethyl-Jmidazo[1,2-a]pyridine-6-carboxylic acid dimethyiamide (2.10 g, 4.6 mmol, sample contained 
1 1 mol-% of the (3S)-enantiomer) was dissolved in ethanol (30 ml). The hydrogenation catalyst (10 % Pd 
on charcoal, 0^0 g) and 1 ,4-cyclohexadiene (2.2 ml, 1.9 g, 23 mmol) was added and the resulting black 
suspension was heated to 80 ""C. The reaction mixture was kept for 2 hours at this temperature and was 
then cooled to 0 "^C. The hydrogenation catalyst was removed by filtration and the filtrate was 
concentrated under reduced pressure. The crude product, 2 g of a dark-blue, foamy solkl was purified by 
flash chromatography [50 g of silica gel, eluant dichloromethane / methanol » 100:3 (v/v)]. The title 
compound (1.4 g, 83 % yield) was obtained as a grey amorphous solid (melting point 180-182 **C), which 
was pure by means of ^H-NMR spectroscopy. The optical purity was confirmed by capillary 
electrophoresis (78.6 % ee). 

^H-NMR (dmso-de. 200 MHz): 8 = 1.81 (mc. 2 H), 2.30, 2.33 (2 s. 6 H). 2.50 (bmc), 2.78. 2.91 (2 s. 6 H). 
4.49 (t, 1 H), 7.25 (mc 5 H), 7.59 (s, 1 H). 

Conditions for the separation of the enanfiomers by capillary electrophoresis (Agilent CE-3D): Capillary: 
64.5 cm X 50 |jm, bubble-cell (Agilent G 1600-61232). - Buflen 50 mM sodium phosphate, pl^ 2.5 (Agilent 
5062-8571). ^ Chira! selector 40 mM trimethyl-p-cydodextrin (Cydolab). - Voltage: 30 kV, - 
Temperature: 10 'C. - Retention time (3S)-enantiomer 20.05 min / 10.7 area-%. - Retention time (3/?)- 
enantiomen 20.37 min / 89.3 area-%. 



II. 8-Hydroxy-7-[(3R)-34iydroxy-^-phenyl-propyl]-2,3-dimethyl-imidazo[1,2-a]pyrldin^ 
carboxylic acid dimethyiamide 

In a flame-dried flask filled with argon, the silyl ether 8-[dimethyl-(1 ,1 ,2-trimethyt-propyl)-silanyloxyl-7- 
K3R)-3-hydroxy-3-pheny|.propyq-2,3-dimethyl-inriida2o[1,2-a]^^ add dimethyiamide 

(2.10 g, 4.1 mmol, sample contained 6 mol-% of the (3S)-enantiomer) was dissolved in dry TIHF (30 ml). 
At room temperature, a solution of tetrabu^ammonium fluoride in THF (1 M, 420 ml, 4.2 mmol) was 
added slowly. A brown solution was obtained, which was stirred for 5 hours at room temperature. The 
reaction mbcture was poured onto a mbcture of saturated ammonium chloride solution (30 mi) and 
dichloromethane (50 ml). The phases were separated and the aqueous pliase was extracted with 
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dichloromethane (3x15 ml). The combined organic phases were washed with water (20 ml), dried over 
sodium sulfote, and concentrated under reduced pressure. A grey solid (2.6 g) remained which was 
treated with a mixture of acetone (1 ml) and diethyl ether (10 ml). The suspension was filtered, the residue 
was washed with diethyl ether and dried in vacuo. This afforded 1 .6 g of ttie title compound still containing 
traces of impurities. After crystalfization from ethyl acetate (100 ml) and isopropanol (10 ml), the 
spectroscopically pure title compound (1 .3 g, 86 % yield) was obtained as a grey crystalline solid. The 
optical purify was confinmed by capillary electrophoresis (85.2 % ee). 

^H-NMR (dmso-de. 200 MHz): 5 = 1.81 (m^, 2 H), 2.30. 2.33 (2 s. 6 H). 2.50 (bmc). 2.78, 2.91 (2 s, 6 H). 
4.49 (t, 1 H), 7.25 (mc 5 H). 7.59 (s. 1 H). 

Conditions for the separation of the enantiomers by capillary electrophoresis (Agilent CE-3D): Capillary: 
64.5 cm X 50 jun, bubble-cell (Agilent G 1600-61232). - Buffer 50 mM sodium phosphate. pH 2.5 (Agilent 
5062-8571 ). ^ Chiral selector 40 mM trimeth^-p-cydodextrin (Cydolab). - Voltage: 30 kV. - 
Temperature: 10 ^'C. - Retention time (3S)-enantiomer 19.14 min / 7.4 area-%. - Retention time (3R)- 
enantiomer 19.4 min / 9Z6 area-%. 

ill. (9S)-2,3-Dimethyl-9-phenyl-7H-8,9Klihydro-pyrano(2,3-c]imidazo[1,2-a]pyridine^^ 
carboxylic acid dimethylamlde 

In a flame-dried flask filled with argon, 8-hydfX)xy-7-{(3/?)-3-hydroxy-3-phenyl-prGpyJ]-2,3-dimethyl- 
imidazo[1,2-a]pyridine-6-carboxylic acid dimethylamlde (78.6 % ee, obtained by cleavage of the benzyloxy 
protecting group as described in experiment I., 180 mg, 0.49 mmol) was suspended in dry 
dichloromethane (5 ml) and triphenylphosphine (1 92 mg, 0.73 mmol) was added. After slow addition of 
diisopropyl azodicarboxylate (152 mg, 0.75 mmol) complete transformation of the starting material had 
occurred and a yellow-green solution was obtained. The reacb'on mixture was concentrated in vacuo and 
the crude product was purified by flash chromatography [20 g of silica gel, eluant dichloromethane / 
methanol = 100:2 (v/v), yield: 170 mg] and subsequent treatment with acetone (2 ml). A colourtess solid 
was obtained which was removed by filtration, washed with a mixture of acetone and diethyl ether [1 :3 
(v/v)], and dried in vacuo. The pure fiHe compound (63 mg, 37 % yield) showed a melting point of 248-250 
^C. The enantiomeric excess present in the starting material was conserved In the course of the 
Mitsunobu etherification as confinmed by HPLC analysis (78.3 % ee) and by capillary electrophoresis (77.8 
% ee) of the title compound. 

'H-NMR (200 MHz. dmso-de): 5 = Z14 (mc, 2 H), 2.26, 2.35 (2 s. 6 H), 2.42 (mo), 2.75 (mc 1 H), Z87, 3.01 
(2 s, 6 H). 5.27 (dd, 1 H), 7.43 (nv. 5 H), 7.79 (s, 1 H). 

Conditions for the determination of purity by HPLC: Column: CHIRALPAK® AD-H 250 x 4.6 mm, 5 nm. - 
Eluant ethanol/methanol = 1:1 (v/v) with 0.1 % of diethylamine. - Ftow rate: 1 ml/min. - Temperature: 35 
"C. - Diode array detectton at 243 nm. - Retention time: (9/?^enanfiomer 4.00 min / 10.85 area-%; (9Sy 
enantiomer 4.41 min/ 89.11 area-%. 
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Conditions for the separation of the enantiomers by capillary electrophoresis (Agilent CE-3D): Capillary: 
64.5 cm X 50 Jim. bubble-cell (Agilent G 1600-61232). - Buffer 50 mM sodium phosphate. pH 2.5 (Agilent 
5062-8571). - Chiral selector. 40 mM trimethyl-p-cydodextrin (Cyclolab). - Voltage: 30 kV. - 
Temperature: 10 "C. - Retention time (9S)-enantiomen 19.39 min / 88.9 area-%. - Retention time (9R)- 
enantiomer 20.12 min / 1 1.1 area-%. 

IV. (9S)-2,3-Dimethyl-9^henyl-7H-«,9<lihydro-pyranoI2^H:]imidazo[1,^^^ 
carboxylic add dimethylamide 

In a flame-dried flask filled with argon. 8-hydroxy-7.I(3R)-3-hydroxy-3-phenyl-propyl]-.2.3-dimethyl- 
imidazo[1,2-a]pyridine-6-carboxylic add dimethylamide (85.2 % ee, obtained by deavage of the dlmeth^- 
(1.1,2-trimethyl^5ropyl>-silanyloxy protecting group as described in experiment II-, 180 mg, 0.49 mmol) 
was suspended in dry dichloromethane (5 ml) and triphenylphosphine (192 mg, 0.73 mmol) was added. 
After slow addition of diisopropyl azodicarboxylate (152 mg, 0.75 mmol) complete transformation of the 
starting material had occunred and a yellow solution was obtained. The reaction mixture was concentrated 
in vacuo and the crude product was purified by flash chromatography [20 g of silica gel, eluant 
dichloromethane / methanol = 100:2 (v/v), yield: 320 mg] and subsequent treatment with a mixture of 
acetone (1 ml) and diethyl ether (3 ml). A colourtess solid was obtained which was removed by filtration, 
washed with little acetone and diethyl ether (3 mi), and dried In vacuo. The pure title compound (85 mg, 50 
% yield) showed a melting point of 252-254 **C. The enantiomeric excess present in the starting material 
was conserved in the course of the Mitsunobu etherification as confinned by HPLC analysis (86.0 % ee) 
and by capillary electrophoresis (86.6 % ee) of the title compound. 

'H-NMR (200 MHz. dmso-de^r 8 = 2.14 (mc. 2 H). 2.26. 2.35 (2 s, 6 H), 2.42 (mc), 2.75 (mc, 1 H), 2,87; U'OI 
(2 s. 6 H). 5.27 (dd, 1 H). 7.43 (mc. 5 H). 7.79 (s. 1 H). 

Conditions for the determination of purity by HPLC: Column: CHIRALPAK® AD-H 250 x 4.6 mm, 5 pm. - 
Eluant ethanol/methanol = 1:1 (v/v) with 0.1 % of diethylamine. - Flow rate: 1 ml/min. - Temperature: 35 
"C. - Diode anay detection at 243 nm. - Retention time: (9/^nantiomen 4.00 min / 6.82 area-%; (9S)- 
enantiomen 4.41 min / 90.73 area-%. 

Conditions for the separation of the enantiomers by capillary electrophoresis (Agilent CE-3D): Cafrillary: 
64.5 cm x 50 fim, bubble-cell (Agilent G 1600-61232). - Buffer 50 mM sodium phosphate. pH 2.5 (Agilent 
5062-8571). - Chiral selector 40 mM trimethyl-p-cydodextrin (Cyclolab). - Voltage: 30 kV. - 
Temperature: 10 'C. - Retention time (9S)-enantiomer 19.65 min / 93.3 area-%. - Retention time (3/?)- 
enantiomer 20.43 min / 6.7 area-%. 
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Commercial utility 



The oompounds of the fomiula 1 and their salts are valuable intemiediates for the preparation of 
enantiomerically pure 7H-8,9-Dihydro-pyrano[2,3-c]imidazo-[1,2-a]pyridines of the fonnula 5. These 
compounds possess valuable pharmaceutical properties that make them commercially uGlizable. In 
particular, they exhibit a marked inhibition of gastric add secretion and an excellent gastric and intestinal 
protective action in wami-blooded animals, in particular humans. 
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We claim 



1. 



A compound of the formula 1 



R2 



HO,.. 




(1) 



R1 



Arom 



R1 is hydrogen, 1-4C-alkyl. 3-7C-cycloalkyl, 3-7C-cycloalkyl-1-4C-alkyl, l^alkoxy, 1-4C-alkoxy-1- 
4C-allcyl, 1-4C-alkoxycarbonyl, 2-4C-alkenyl, 2-4C-alkynyl, fluoro-1-4C-alkyl or hydroxy-1-4C-aIkyl, 

R2 is hydrogen, 1-4C-alkyl. 3-7C-cycloalkyl, 3-7C-cycloalkyl-1-4C-alkyl. 1-4C-alkoxycarbonyl, hydroxy- 
1-4C-alkyl, hydroxy-3-4-C-alkenyl, hydroxy-3-40alkinyl, halogen, 2-4C-alkenyl, 2-4C-alkynyl, 
fluoro-1-4C-alkyl, cyanomethyl, 1-4C-alkoxy, 1^C-alkylcarbonylamino. 1-4C-alkoxycarbonylamino, 
1-4C-alkoxy-1-4C-alkoxycarbonyfamino, 1-40alkylcarbonyl, 2-4C-alkenylcarbonyl, 2-4C- 
alkinylcarbonyl or the radical -CO-NR21R22, 
where 

R21 is hydrogen. 1-7C-alkyi, hydroxy-1-4C-alkyl. 1-4C-alkoxy-1-4C-alkyl or3-7C-cycIoalkyl and 
R22 is hydrogen, 1-7C-alkyl. hydroxy-1-4C-alkyl, 1-4C^lko:)Qr-1-4C-alkyl or3-7C-cydoalkyl, 
or where 

R21 and R22 together and including the nitrogen atom to which they are attached tomn a 
pyrroKdino, piperidino, morphollno. aziridino or azetidino radical, 
R3 Is hydroxy-1-4C>a!kyl, 1-40aIkoxy-1-4C-alkyl. 1-4C-alko)y-1-4C-alkO)y-1-4C-alkyl, 1-4C- 
alkoxycarbonyl, fiuoro-1-4C-alkoxy-1*4C-alkyl, a tmidazolyl, tebazolyl or oxazolyl radical or the 
radical -CO-NR31R32, 
where 

R31 is hydrogen, 1-7C-alkyl, hydroxy-1-4C-'alkyl, 1-4C-alkoxy-1-4C-alkyl or 3-7C-cycloalkyl and 
R32 is hydrogen. 1-7C-alkyl, hydroxy-1-4C-alkyl. 1-4C-alkoxy-1-4C-alkyl or 3-7C-cycloalkyl, 
or where 

R31 and R32 together and including the nitrogen atom to which they are attached fomn a 

pynx)lidlno, piperidino. morphollno, aziridino or azetidino radical. 
Arom is a R4-, R5-, R6- and R7*sul>stituted mono- or bicydic aromatic radical selected from the group 
consisting of phenyl, naphthyl, pyn-ofyl, pyrazolyl. imidazolyl, 1,2,3-triazofyl, indolyl, benzimldazolyl, 
furanyl (fiiryl), t>enzofuranyl (benzofuryl), thlophenyi (thienyl), benzothiophenyl (benzothien^), 
thiazolyl, isoxazolyi, pyridinyi, pyrimidinyl, quinolinyl and isoquinolinyi, 
where 

R4 Is hydrogen, 1-4C-alkyl, hydroxy-1-4C-alkyl. 1-4C-aIkoxy, 2-4C-alkenyloxy. 1^-alkylcarbonyl. 1- 
4C-alkoxycarbonyl, carbo)y-1-4C-alkyl, 1-4C-alkoxycart)onyl-1-4C-alkyl, halogen, aryl, aryl-1- 
4C-alkyl, aryloxy, aryl-1-40alkoxy, trifluoromethyl, nitro, mono- or di-1-4C-alkylamino. 1-4C- 
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alkylcarbonylamino, 1-4C-alkoxycarbonylamino, 1-4C-alkoxy-1-4C-alkoxycarbonylamino or 
sulfonyl, 

R5 is hydrogen, 1-4C-alkyl, 1-4C-aIkoxy. 1-4C-alkoxycarbonyl, halogen or trifluoromethyl, 

R6 is hydrogen, 1-4C-alkyl or halogen and 

R7 is hydrogen, 1-4C-alkyi or halogen, 
PG Is 1-4C-alkyl, 1-4C-alkoxy.1-4C-alkyl. aryl-1^.alkO)Q^-1-4C-alkyl, 1-4C-alkoxy-1-4C-alkoxy-1^- 
alkyl, 1-4C-alkoxy-1-4C-alkyt substituted by a SiR8R9R10 radical, tetrahydropyran, tetrahydrofuran, 
aryl-1-4C-alkyl. 3-7C-cycloaIkyl, 1-4C-alkylcarbonyI, aryl-carbonyl, 1-4C-alkoxycarbonyl, aryl-1-4C- 
alkylcarbonyl, aryl-1-4C-aikoxycarbonyl, a radical SiR8R9R10 or a radical SO2-RII 
wherein 

R8, R9. R10 are independently from each other 1-7C-alkyl, aryl or aryl-1-4C-alkyl, 
R11 is1-4C-alkyloraryl 

where 

aryl is phenyl or substituted phenyl having one, two or three identical or different substituents from the 
group consisting of 1-4C-alkyl. 1-4C-alkoxy, carboxyl, 1-4C-alkoxycarbonyl, halogen, trifluoromethyl, 
nitro, trifluoromethoxy and cyano, 

and its salts. 

Z A compound of the formula 1 as claimed in claim 1 , in which 

R1 is hydrogen. 1-4C-aikyl. 3-7C-cycloalkyl, 1-4C-alkoxy-1-4C-alkyl or 1-4C-alkoxycarbonyl 

R2 is hydrogen, 1-4C-alkyl, halogen, 2-4C-alkenyl, 2^C-alkynyl, hydroxy-1-4C-alkyl, 3-7C-<ycloalkyl, 

1-4C-alkoxycarbonyl or the radical -CO-NR21R22, 

where 

R21 is hydrogen. 1-4C-alkyl or 1-4C-alkoxy-1-4C-alkyl, 
R22 is hydrogen, 1-40alkyl or 1-4C-alko)^-1-4C-alkyl, 
R3 is hydroxy-1-4C-alkyI, 1-4C-alkoxy-1-4C-alkyl, 1-4C-alkQxy-1-40alkoxy-1-4C-aIkyl, 1-4-0 
alkoxycart)onyl or the radical -CO-NR31 R32, 
where 

R31 is hydrogen. 1-7C-alkyl, hydroxy-1-4C-alkyl. 1-4C-alkoxy-1-4C-alkyl or 3-7C-cycloalkyl and 
R32 is hydrogen, 1-7C-alkyl, hydroxy-1-4C-alkyl. 1-4C-alkoxy-1-4C-alkyl or 3-7C-cydoalkyl. 
or where 

R31 and R32 together and including the nitrogen atom to which they are attached are a pyrroiidino, 
piperidino, morpholino, aziridino or azetidino radical, 
Arom is a R4-, R5-. R6- and R7- substituted mono- or bicydic aromatic radical selected from the group 
consisting of phenyl, naphthyl. pymoiyi, pyrazolyl, imidazolyl. 1,2,3-triazolyl, indolyl, benzlmidazolyl, 
furanyl (furyl), benzofuranyl (benzoluryl), thtophenyl (tiiienyl), benzothiophenyt (benzothlenyl), 
thiazolyl, isoxazoiyi, pyridinyl, pyrimidinyl, quinolinyl and isoquinolinyl, 
where 

R4 is hydrogen, 1-4C-aIkyi, hydro)cy-1-4C-aikyl, 1-4C-aIkoxy, 2-4C-alkenytoxy, 1-4C- 
alkoxycarbonyl, carboxy-1-4C-alkyl, 1-4C-alkoxycarbonyl-1-4C-alkyl, hatogen, aryl. aryl-1-4C-aikyl, 
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aryloxy, aryl-1-4C-alkoxy. trifluoromethyl, nitro, mono-ordi-1-4C-alkylamlno, 1-4C- 
alkylcarfoonylamino, 1-4C-alkoxycarbonylamino, 1-4C-alkoxy-1-4C-alkoxycarbonylaminoorsulfonyi, 
R5 is hydrogen, 1-4C-alkyl, 1-4C-alkoxy. 1-4C-alkoxycarbonyl, halogen or trifluoromethyl, 
R6 is hydrogen, 1-4C-alkyl or halogen and 
R7 is hydrogen, 1 -4C-alkyl or halogen, 
PG is 1-4C-alkyl. 1-4C-alkoxy-1-4C-alkyI, aryl-1-4C-alk03Q^-1-4C-alkyl. 1-4C-alkoxy-1-4C-alkoxy-1-4C- 
alkyl, 1-4C-alkoxy-1-4C-alkyl substituted by a SiR8R9R10 radical, tetrahydropyran, tetrahydrofuran, 
aryl-1-4C-alkyl, 3-7C-cycloalkyl, 1-4C-alkytcarbonyl, aryl-carbonyl, 1-4C-alkoxycarbonyl, aryl-1-4C- 
alkylcarbonyl. aryl-1 •4C-alkoxycart}onyl, a radical SiR8R9R1 0 or a radical SO2-R1 1 
wherein 

R8. R9, R10 are independently from each other 1-7C-alkyl, aryl or aryl-1 -4C-alkyl, 
R1 1 is 1-4C-alkyl or aryl, 

where 

aryl is phenyl or substituted phenyl having one, two or three identical or different substituents from the 
group consisting of 1-4C-alkyi, 1-4C-alkoxy, carboxyl, 1-40alkoxycarbonyl, halogen, trifluoromethyl, 
nitro, trifluoromethoxy and cyano, 

and Hs salts. 

3. A compound of the formula 1 as claimed in claim 1 , in which 
R1 is 1 -4C-alkyl or 3-7C-cycloalkyl 

R2 is 1-4C-alkyl, halogen, hydroxy-1-4C-alkyl, 2-4C-alkenyl, 2-4C-alkynyl, 3-7C-cycloalkyl, or the 
radical -C0-NR21R22. 
where 

R21 is hydrogen or 1-4C-alkoxy-1^40alkyl, •* 
R22 is hydrogen or 1-4C-alkoxy-1-4C-alkyl. 
R3 is hydrQxy-1-4C-alkyi, 1-4C-alkoxy-1-4C-alkyl, 1-4C-alko3^-1-4C-alko)^-1-4C-alkyl, or ttie radical - 
CX)-NR31R32, 
where 

R31 is hydrogen, 1-7C-alkyl, hydroxy-1-4C-aIkyl, 1-4C-alkoxy-1-4C-alkyl or 3-7C-cydoalkyl and 
R32 is hydrogen. 1-7C-alkyl. hydroxy-1-4C-alkyl, 1-4C-alkoxy-1-4C-alkyl or 3-7C-cydoalkyl, 
or where 

R31 and R32 together and including the nitrogen atom to which they are attached are a pyn-olidino, 
piperidino, morpholino, azlridino or azetidino radical, 
Arom is a R4-, R5-, R6- and R7- substituted mono- or bicydic aromatic radical selected from the group 
consisting of phenyl, naphthyi, pyrrolyl, pyrazolyl, imidazolyl, 1,2,3-triazolyl, indolyl, benzimhlazolyl, 
fiiranyi (furyl), benzofuranyl (benzofuryl), thiophenyl (thienyl), benzothiophenyl (benzothienyl). 
thiazolyl, isoxazolyl, pyridinyl, pyrimidinyl. quinolinyl and isoquinolinyl, 
where 

R4 is hydrogen, 1-4C-alkyl, hydroxy-1-4C-aIkyl, 1-4C-alkoxy, 2-4C-alk6nyloxy. 1-4C- 
alkoxycarbonyl, cari3oxy-1-40alkyl, 1-4C-alkoxycaibonyl-1-4C-alkyl, halogen, aryl, aryl-1 -40alkyl, 
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aryloxy, aryl-1^-alkoxy, trifluoromethyl, nitro. mono-ordl-1-4C-alkylamino, 1-4C- 
all^lcarbonylamino, 1-4C-alkoxycarbonylamlno. 1-4C-alkoxy-1-4C-alkoxycarbonylaminoorsulfonyl, 
R5 is hydrogen. 1-4C-alkyl, 1-4C-alkoxy, 1-4C-alkoxycarbonyl, halogen or trifluoromethyl, 
R6 is hydrogen, 1-4C-alkyl or halogen and 
R7 is hydrogen, 1-40alkyl or halogen, 
PG is 1-4C-alkyl, 1-4C-alkQxy-1-4C-alkyl, aryl-1-4C-alkoxy-1-4C-alkyl, 1-4C-alkaxy-1-4C-alkoxy-1-4C- 
alkyl, 1-4C-alkoxy-1-4C-alkyi substituted by a SiR8R9R10 radical, tetrahydropyran. tetrahydrofuran, 
aryl-1-4C-alkyl. 3-7C-cycloalkyl, 1-4C-alkylcarbonyl, aryl-carbonyl. 1-4C-alkoxycarbonyl, aryl-1-4C- 
alkylcarbonyl. aryi-1-4C-alkoxycafbonyl, a radical SiR8R9R10 or a radical SO2-RII 
wherein 

R8. R9. R10 are independently from each other 1-7C-alkyl, aryl or aryl-1-4C-alkyl. 
R11 is1-4C-alkyIoraryl 

where 

aryl is phenyl or substituted phenyl having one, two or three identical or different substituents from the 
group consisting of 1-4C-alkyl, 1-4C-alkoxy, caifooxyl, 1-4C-alkoxycarbonyl, halogen, trifluoromethyl, 
nitro, trifluoromethoxy and cyano, 

and its salts. 

4. A compound of the formula 1 as claimed in claim 1 , in which 
R1 is1-4C-alkyl, 

R2 is 1^C-alkyl, halogen, hydroxy-1-4C-alkyl. 2-4C-alkenyl, 2-4C-alkynyl, 3-7C-cycloalkyl, or the 
radical -CO-NR21R22, 
where 

R21 is hydrogen or 1-4&-alkoxy-1-4&-alkyl, 
R22 is hydrogen or 1-4C-alkoxy-1^4C-alkyl. 
R3 is hydroxy-1-4C-alkyl, 1-4C-alko)y-1-4C-alkyl, 1-4C-aIkoxy-1-4C-alko)v-1-4C-alkyl, or the radical - 
CO-NR31R32. 

where 

R31 is hydrogen, 1 -7C-alkyl or 3-7C-cycloalkyl 
R32 is hydrogen, 1-7C-alkyl or 3-7C-cycloalkyl 
or where 

R31 and R32 together and including the nitrogen atom to which they are attached are a pyrrolidino, 

piperidino, morpholino, aziridino or azetidino radical, 
Aram is a R4- and R5- substituted phenyl, pyrrolyl, furanyl (furyl), thiophenyl (thienyl) or pyridinyl, 

where 

R4 is hydrogen, 1-4C-alkyl, hydroxy-1-4C-alkyl, 1-40alkoxy or halogen, 
R5 is hydrogen, 1-4C-alkyl, 1-4C-alkoxy or halogen, 
PG is 1-4C-alkyl, 1-4Cnalkoxy-1-4C-alkyl, aryl-1-4C-alkoxy-1-4C-alkyl, 1-4C-alkQxy-1-4C-aIkoxy-1-4C- 
alkyl, 1-4C-alkoxy-1-40alkyl sut)stituted by a SiRBRSRIO radical, tetrahydropyran, tetrahydrofuran, 
aryl-1-40alkyl, 3-7(>cycIoalkyl, 1-4C-a!kylcartx)nyl, aryl-carbonyl, 1^-alkoxycarbonyl, aryl-1-4C- 
alkytearbonyl, aryl-1*4C-alkoxycarbonyl, a radical SiRSRORIO or a radical SO2-RII 
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wherein 

R8, R9, RIO are independently from each other 1-7C-alkyl, aryi or aryl*1-4C-ail<yl, 
R1 1 is 1-4C-aIlcyl or aryl 

where 

aryl is phenyl or substituted phenyl having one, two or three identical or different substituents from the 
group consisting of 1-4C-allcyl, 1-4C-alkoxy. caiboxyl, 1-4C-alkoxycarbonyl, halogen, trifluoromethyl, 
nitro, trifluoromethoxy and cyano, 

and its salts. 

5. A connpound of the fomiula 1 as claimed in claim 1 , in which 
R1 is 1-4C-allcyl, 

R2 is 1-4C-allcyl, halogen, hydroxy-1-4C-all<yl, 2-4C-alkenyl, 2-4C-alkynyl, 3-7C-cycloalkyl, or the 
radical -CO-NR21R22, 
where 

R21 is hydrogen or 1-4C-alkoxy-1-4C-alkyl, 
R22 is hydrogen or 1-4C-aIkoxy-1-4C-alkyi, 
R3 is the radical -C0-NR31 R32, 
where 

R31 is hydrogen, 1-7C-alkyl or 3-7C-cycloalkyl, 
R32 is hydrogen, 1-7C-alkyl or 3-7C-cycloalkyl, 
or where 

R31 and R32 together and including the nitrogen atom to which they are attached are a pyrrolidino, 
piperidino. morpholino, aziridino or azetidino radical, 
Arom is a R4- and R5- substituted phenyl, 
where 

R4 is hydrogen, 1*4C-alkyl, hydroxy-1-4C-alkyi, 1-4C-alkoxy or halogen, 
R5 Is hydrogen, 1-4C-alkyl or halogen, 
PG is 1-4C-alkyl, 1-4C-alkoxy-1-4C-alkyl, aryl-1-4C-aIkoxy-1-4C>alkyl, 1-4C-alkO}v-1-4C-alkoxy-1-4C- 
alkyl, 1-4C-alkoxy-1-4C-alkyl substituted by a SiR8R9R10 radical, tetrahydropyran, tetrahydrofuran, 
aryl-1-4C-alkyl, 3-7C-cycloalkyl, 1-4C-aIkylcarbonyl, aryl-carbonyl, 1-4C-alkoxycarbonyl, aryl-1-4C- 
alkylcarbonyl, aryl-1-4C-alkoxycarbonyl, a radical SiR8R9R10 or a radical S0rR1 1 
wherein 

R8, R9, RIO are independently from each other 1-7C-alkyl, aryl or aryl-1-4C-alkyl, 
R11 is 1-4C-alkyl or aryi 

where 

aryl is phenyl or substituted phenyl having one, two or three identical or different substituents from the 
group consisting of 1-4C-alkyl, 1-4C-alkoxy, carboxyi, 1-4C-alkoxycart)onyl, halogen, trifluoromethyl, 
nitro, trifluoromethoxy and cyano, 

and its salts. 
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6. A compound of the formula 1 as claimed in claim 1 , in which 
R1 ls1-4C-alkyl, 

R2 Is 1-4C-alkyl, halogen, hydroxy-1-4C-ali^, 2-4C-atkenyl, 2-4&-alkynyl, 3-70cycioalkyl or the radical 
-CX)-NR21R22, 
where 

R21 is hydrogen or 1-4C-alkoxy-1-4C-alkyl, 
R22 Is hydrogen or 1-4C-alkoxy-1-4C-alkyl, 
R3 is the radical -CO-NR31R32. 
where 

R31 is hydrogen, 1-7C-aIkyl or 3-7C-cycloalkyl. 
R32 is hydrogen. 1-7C-alkyl or 3-7C-cycloalkyl, 
or where 

R31 and R32 together and Including the nitrogen atom to which they are attached are a pyrrolidino, 
piperidino, morpholino, aziridino or azetidino radical, 
Arom Is phenyl, 

PG Is 1-4C-alkyl, 1-4C-alkoxy-1-4C-alkyl. aryl-1-4C-alkoxy-1-4C-alkyl. 1-4C-alkoxy-1-4C-alkoxy-1-4C- 
alkyl, 1-4C-alkoxy-1-40alkyl substituted by a SiR8R9R10 radical, tetrahydropyran, tetrahydrofuran, 
aryl-1-4C-alkyl, 3-7C-cycIoalkyl, 1-4C-alkylcarbonyl, aryl-carbonyl, 1-4C-alkoxycarbonyl, aryl-1-4C- 
alkylcarbonyl, aryl-1-4C-alkoxycaitonyl, a radical SiR8R9R10 or a radical SO2-RII 

wherein 

R8, R9, R10 are independently from each other 1-7C-alkyl, aryl or aryl-1-4C-alkyl, 
R11 is1-4C-alkyloraryl 

where 

aryl is phenyl or substituted phenyl having one, two or three identical or different substituents from the 
group consisting of 1-4C-alkyl, 1-4C-ialkoxy, carboxyl, 1-4C-alkQxycarbonyl, halogen, Irifluoromethyi, 
nitro, trifluoromethoxy and cyano, 

and its salts. 

7. A compound of the formula 1 as claimed in claim 1 , in which 
R1 is 1^C-alkyl. 

R2 is 1 -4C-alkyl, halogen or hydroxy-1 ■4C-alkyl, 
R3 is the radical -C0-NR31 R32. 
where 

R31 is hydrogen, 1-7C-alkyl or 3-7C-c^cloalkyl, 
R32 is hydrogen, 1-7C-alkyl or3-7C-(9Cloalkyi, 
or where 

R31 and R32 together and including the nitrogen atom to whidi they are attached are a pyrrolidino 
radical, 
Arom is phenyl. 
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PG is 1-4C-alkyl. 1-4C^lkoxy-1-4C-«lkyl, aiyl-1-4C-alkoxy-1^-alkyl. 1^-alkoxy-1-4C-aIkoxy.1-4C- 
alkyl, 1-4C-alkoxy-1-4C-alkyl substituted by a SiR8R9R10 radical, tetrahydropyran, tetrahydrofuran, 
aryl-1-4C-alkyl. 3-7C-cycloalkyl, 1-4C-alkylcarbonyl, aryl-carbonyl, 1-4C-alkoxycarbonyl, aryl-1-4C- 
alkytcarbonyl, aryl-1-4C-a[koxycarbonyl, a radical SiR8R9R10 ora radical SOrRH 
wherein 

R8, R9. R10 are independently from each other 1-7C-alkyl, aryl or aryl-1-4C-alkyi, 
R11 ls1-4C-alkyIoraryl 



aryl Is phenyl or substituted phenyl having one. two or three identical or different substituents from the 
group consisting of 1-4C-alkyl, 1-4C-alkoxy. carboxyl, 1-4C-alkoxycarbonyl. halogen, trifluoromethyl, 
nitro, trifluoromethoxy and cyano, 

and Its salts 

8. A compound of the formula 1 as claimed in daim 1 , in which 
R1 is1-4C-alkyl, 

R2 is1-4C-alkyl, 
R3 is the radical -CX)-NR31 R32. 
where 

R31 is1-4C-alkyl. 
R32is1^C-alkyl, 
Arom is phenyl, 

PG is aryl-.1-4C-alkyI or a radical SiR8R9R10 
wherein 

R8is1-7C-alkyl 
R9ls1-7C-alkyl 
R10is1-7C-alkyl 

where 

aryl is phenyl 
and its salts. 

9. A process for the preparation of compounds of the fomiula 1 . in which R1 , R2, R3, Arom and PG 
have the meanings as indicated in claim 1, which comprises an asymmetric reduction of 
compounds of the fonmula 3, 



where 



R2 




wo 2005/0S8894 



PCT/EP2004/053562 



10. 



11. 



39 

In which R1, R2, R3, Arom and PG have the meanings as Indicated in claim 1. 

A process as claimed in daim 7, which comprises an asymmetric catalytic hydrogenation of 
compounds of the fbnmula 3, In which R1 . R2, R3, Arom and PG have the meanings as indicated in 
daiml. 

The use of compounds of the formula 1 , In which R1 , R2, R3, Arom and PG have the meanings as 
indicated in daim 1 , tor the preparation of compounds of the formula 4 and their salts, 



Arom (4) 

in which R1, R2, R3 and Arom have the meanings as indicated in daim 1 . 

The use of compounds of the formula 1, In which R1, R2, R3, Arom and PG have the meanings as 
indicated in daim 1 , for the preparation of compounds of the formula 5 and their salts, 

R2 





Arom (5) 

in which R1, R2, R3 and Arom have the meanings as indicated in daim 1 . 
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